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INSECTICIDE INVESTIGATIONS BRANCH

1. Fay, W. C. Baker, R. E. kKcCauley, R. Reiber,
J. Clapp, A. Buckner :

Fly Control jsadies {Ladoratory)

Results of laboratory investigations on residual sprays for the
control of adult houseflies are based upon a standardized technique which
involves the exposure of four day old adult flies of both sexes for 15,
30 or 60 minutes in exposure chambers whose walls are made of panels.
treated with various insecticides. The immediate knmckdown at the end of
each exposure and the resultant 24 hour mortalities are used as criteria
of spray evaluation,

It has been found that three day old flies are the most resistant and
that the male adults are more susceptible to BDT *lLan the females, In
general the figures used are those of the female mortalities which are
lower than comparable male kills,

Preliminary observations indicated that while the flies were more
susceptible to DDT deposits than adult mosquitoes still the residual de-

posits appeared to losc effectiverness more rapidly in tests using house-

flies than in comparable tests with A, guadrimaculatus mosquitoes, To

determine if this effect was a result of actual removal of the deposit by
the flies three sets of panels were treated with 25 mg, DDT per sq. ft,
and tested as follows: (a) panels exposed to adult flies 1 day after spray

application and then only after 14 days, (b) and (c) panels exposed at 1, 6,
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7, 8, 9, 13, 14 and 15 days after spray application, In this experiment
the (a) set received only 12 batches of flies, while the (b) and (ec)

sets received 66 batches of flies. 3esults were as follows, (table 2.

Table 1. Twenty-four hour mortalities percent)of adult
female Ii, domestica after 15 and 30 minute exposure %o
25 mg, DDT per sq. ft. deposits on plywood surfaces,

e e Ty
Age i 15 ; 30
 (Dags) g T8 0T
5 6 - - - | 98 100
l T - " 30 | 77 " 88 9k
9 | |6 22 - o 91
13 - 1o o |- S
? 14 - 12 ; 0 - 9 L1
; 15 %mw?7 j_ 0 % 0 98 3 23

All sets of panels gave a very low initial kill and this may have
resulted from solvent repellency at a short interval after spray app-
lication, These experiments showed that repeated exposure to flies
caused a rapid loss of residual toxicity of light DDT deposits. To pre-
clude the possibility that the testing technique might have introduced
some factors toward the loss of residual toxicity the experiment was re-—
peated as before with the exception that a fourth set of panels (d) was
used, This set was carried through all the mechanical actions of test-
ing with the exception that no flies were placed .in the chamber, Re-

sults were as shown in table 2.
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Table 2. Twenty-four hour mortalltles(percenﬁ>of adult
female, M. domestica after 15 and 30 minute exposure to
25 mm . DDT per sq. fte deposits on plywood surfaces.

Panel Exposurc Perloo (Ianutes)
Age o (o .15 e 30
(Days) A B g b kT B ¢ D
8 39 81 48 - 59 93 82 -
9 - 58 48 - - 78 8l -
e N
14 - 34 18 - - 69 47 -
15 - 10 15 - - 75 68 -
21 100 2 4 93 g7 60 80 100
49 - 4 1 - - 74 13 -
50 - 3 2 - - 54 11 -
52 a7 3 1 28 g9 19 2 99 ]

This series indicated that the flies were the important factor in the
loss of r631aua1 toxicity as the (d) series was comparable with the (a)
series and had been subjected to all mechanical measures in the techniquee.

Although the original DDT deposit was light (25 mg. per sqe. ft.) and

o
{

the concentration of flies at each exposure was heawy 5070 flies per sqe
ft. of surface) thig experiment indicates that rosulbs praviously obtained

using adult mosquitoes as the test insect cannot be used te dirsctly predict

4

results as to tho efficiency of DLT for houssfly conurol,
In ficld applications to dairy barns for housefly control it has been

the prectice to usc 2 percont DDT omulsions rather than 5 percent cmulsions

and to apply a larger volume of spray to obtain tha 200 mg. DOT per sqe £t

deposit desired ospecclally on absorbent surfaccs. This practice was basad

on tho theory that on absorbent surfacas much of the DDT spray penctrated
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polow tho outer surface and was lost as far as rosidual efficiency was con-
cernod. By using moro liquid and a lower concentration of DDT it was thgught
that relatively less DDT would be lost in this manner. To chock this thgory
in the laboratory the following scts of pancls consisting of plywood, yough
wood and paper surfaces worg spraved with 2%, 5 and 10 percont DDT~xylenc
emulsions to give ooﬁparablc residucs of 200 mg. DDT per sqe fte The paper
surfacc was madc up of five layors of standard wallpaper, the rough wood
consisted of undrossecd pinc, and the plywood was standard = pinc wood three-
ply. During the first two wacks all pancls werg tested without any surface
monipulation, Then the "A" sob was 1oft unchanged, while the "B" and P
scts were changed as follows: plywood surfaccs had approximatoly OL" of
surface romoved, rough wood was troated in a similar manner, and the top
layer of the paper was romovede The results of thesc tests arc given in
table 3.
Those results indicate that (1) the residual cffcctivencss of the 200

mge. DDT per sqe ft,o doposits was not influcnced by change in the craulsion,

at least within the range of 21 to 10 percont DDT; (2) only a ncgligible
amount of the DDT penctrated to WOl inch in the plyvood or through onc thick-
noss of wallpaper but that an apprcciablc amount penctratced the rough wood;
(3) there is ovidontly a loss of TDT from the wallpaper surfacc under thcosc

tost conditions as shovm by the docrcasod cffcctivencss of the unmanipulated

surfaccse.

Fly Control Studics (Ficld)

Houscflics

Ficld investigations have beon conducted to dctermine the following

points in the control of houscflics in dairy barns: (a) the rclative valuc
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Table 3. Twonty-four hour mortalitics (percont)of
adult female, M. domcstica, after 30 minutcs ox-
posurc to 200 mg. DDT per sq. ft. dcposits from
arr-ications of 2%, 5 and 10 pcrcent DDT-xylenc
cmulsions on plywood, rough wood and wallpapercd

surfacos,
Typo Pancl Type of Emulsion Uscd ]
Surfase Agc 2% pereent 5 percent 10 perccnt
(Days) | A E 1 € A | B C | A B | C
Pino 7 100 98 100 | 98 9¢ 98 99 99 | 100
Ply- )
wond 14 | 100 | 97 96 {100 | 99 | 99 | 100 | 99| 99
28 98 1 1 99 1 0 100 0 0
7 100 {100 - | 98 |100 = o7 | 100 | -
Rough
Wood 14 97 98 - {100 100 - 100 99 -
28 99 55 - 98 2 - 95 53 -
7 99 100 97 98 100 100 97 100 | 100
Wall=-
paper 14 86 93 90 T2 97 98 75 85 92
28 74 0 ‘ 1 49 1 1 44 0 1

Notg: Surface manipulation was performed at 21 day (pancl age) e

of fall applications of DDT in preventing spring build=-up of fly populations,
(b) the valuc of whitewash-DDT applications for fly control, and (¢) the
valuc of partial or spot treatments in comparison to complcte rosidual appli-
cations. Prcliminary work has becn donc on tho ovaluation of the toxicant
"068" for dairy applications.

To dotormine tho offcctivencss of DDT residucs in rctarding the spring
build-up of houscflics threc dairios were troated during the fall of 1945 with
the following results: In onc dairy aftcr an initial coat of whitcwash, a
2% percont DDT-xylenc-Triton X-100 cmulsion was applicd on Soptembor 13th,
to give a 200 mge DDT per sq. ft, residuce. During 1946 prior to July 1, the

houscfly population has bcen consistently above a weekly grill count index



of 10 flics, the cstablishced maximum lcvel for satisfactory control. 2,

A sccond dairy was given a complcte promisc trcatment consisting of
milking barn and scveral outbuildings sprayed with Hé-pcrocnt DDT cmulsion
again at 200 mge DDT per sge £, This application was made in carly October
and thrOugh Junc only thrce of the clevon weeikly counts have giveon indiocs
above 10 flics by the grill methoda d

A third dairy was given a similaw applisation with Sha oxception that
only the milking barn was treatel, Of the 2loven weekly roadings this spring
only three have been above an index of 10 fiies while another three have close-
ly approached this figure.

In the three foregoing dairies! averages of 17.9, 9.5, and 9.8 flies
for the weekly spring indices show appreciable reduction as compared to
averages of 24,8, 13,0, and 14.5 flies respectively during the same period
in non-treated dairies of similar size and sanitary conditions.

Tests on the residual effectiveness of DIT incorporated in whitewash
were made at two dairy barns to determine the possible destruction of DDT by
whitewash lime and the extent to which DDT crystals were available to con-
tact by flies. |

For one test, 35 percent DDT-xylene-Triton concentrate was added to the :
whitewash so as to constitute a 400 mge DDT per sq. ft. application. The |
whitewash-DDT mixbure was applied with a power sprayer at 50 psi using a 50
degree fan-shaped spray nozzle delivering 0.6 gals. per minute. An average

of 24,8 houseflies wns obtained in six weekly pretreatment counts (April 10 =

May 20) while five woekly posttreatment counts averaged 4.9 flies. f

In a second test a similar treatment was made except that 50 percent
DDT water-dispersible powder was used in the whitewashe In this dairy the
average of six pretreatment indices was 13.2 flies while the average of five

posttreatment indices was 4.2 flies. i



e 2

In two dairies, in which the sanitation was considered good, only the
ceilings of the milking barns were “reated te dsficrmine the excent of control
- | I

which might be obtained from partial applicaticas of rasidual sprays. At the

first dairy £ho cailing was treated with a l%‘perccnt DDT-xylene emulsion at

the rate of 100 mg. DDT por sq. ft. An average of six weekly pretreatment
indices of 24.7 flies was reducod after treatment to a five week average of
% 4.4 flies,

In the second dairy, 2% percent DDT=xylene emulsion was used ot 200 mge
DDT per sqe fte and a six weck pretreatment average of 2045 flies was re-
duced to an average of 2.6 flies for five weekse

In two dairies treatments of the milking barns were made to determine
the residunl effoctivenoss of the spray material "1068" on the housefly. A
xylene-Triton emulsion containing 2% percont "1068" was applied at the rate
of 200 mg. "1068" per sq. £5. In onc dairy a threo week pretreatment average
of 6844 flics for wackly indices was reduced to 3.1 flies for four postitreatment
inspections. In the other dairy a pretroatment.avcrago of 15,8 flics was re-
duced to a five weck average of 9,1 flicse In this dairy, two preotreatment

counts wore taken prior to.its usc for milking cows although dry cows had bcen

pasturcd noarby for some time.

Blowflics

irmediately adjoining the premisa
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The value of troating th

to be protected from blowflies is being comparcd to morc oxtensive types of

applicatione Tho comparative values of DDT=cmulsions and water-dispersible

DDT applications arc bcing considored.
At a soafood plant, 50 porcont DDT woter-dispersible matcerial was

applicd to the grasses, bushes and ftrecs within 30 ft. of thc oyster and crab

. . . . 1 Z & . =
picking huildingse. . A 23 percent DDT susponsion was apnlicd by mcans of a Bean

[T
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50 gale. powor spraycr at a pressurc of 200 psi. Prior to trcatment an average ‘iﬂ
of four weckly blowfly indicos was 57.1 and subscquent to trcatment the averago .
for five weckly indiccs was 24,4 blowflics

At a large ostablishment whore green hides were curod boforo shipmont
to a tanncry.a xylene-Triton cmilsion containing Zé'pcrocnt DDT was applied
to vegotation within 30 ft. of tho buildings In additions brickwork around
the ontryways and tho intcrior of the building itsclf were alsp trcatede
Although blowflics usually do not romain within a building overnight, it was
. considered that the added application was nccdod as many blowflics wore on-
closcd in the building at the cnd of cach day's worke An avcrago of 23842
blowflies for ninc pretrcatment weckly indices was reduced to 4843 blowflios
for threc posttrcatment inspections.

At o sccond, much smaller hide plant, the ovmer had becn unsuccessful in
controlling blowflics with watcr-~dispersible DDT applicd to the buildinge
Troatment of the cxberior of the building and the vegetation for 25 fte around
the building with Zé'pcrcont DDT suspension of 50 pcrecnt watcr-disparsible
DDT recduced a four wock protroatment average indox of 644l blowflics to 1045
blowflios for a thrcc weck posttrcatment averagcs

At a farm whero chickcns werc killed twico a wock, the interior of the
killing housc, tho cntranccs and the vegotation within 25 fect of the building
waore troated with Eé-porccnt DDT-xylcno cmulsion to control both housc and
blowflics. Four wocks prior to troatment the average weckly indices worco 1llel
houscflias and 40,1 blowflics. In five wecks after treatment the indices wore
roduced to 2.9 houscflics and 5.9 blowflicse.

In a small woodland pig corral, crab sholls were dumped twice weckly and

large numbers of fly larvac were found doveloping. Thc lower portions of fivo

trcos within 30 ft. of tho crab shell pile wore treated with 2% pcreont "1068"-
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xyleno-Triton cmulsion. In six weekly pretreatment inspections the‘average
weekly index was 408 blowfliss while in five weekly posttreatment periods the
average was 3843 blowflieso.

For the control of blowflies at abattoirs, Zé-percent DDT emulsion and
l%‘percent water-dispersible DDT suspensions were tried., At one abattoir
the exterior walls of the killing building and the vegetation for 30 ft,., werse
treated with the emulsion. At this establishment an average of 221,5 blow=
flies for the pretreatment indices was reduced to 5248 flies for a six week
period despite the fact that the grasses and bushes around the abattoir were
cut down three weeks after the application and thus reduced the treated area
by one half,

At another large abattoir, a lﬁ'percent DDT suspension of 50 perdent
water-disporsible DDT was applicd at 200 psi to vegotation within 30 feet of
a wasto tank, to tha interior of a building around the tank and to thc in=
terior of a partially open tankage room adjoinings A 227 blowfly average for
seven protreatmont weckly indices was reduccd to 44,5 blowflics for thrce

posttrcatment wockly indiccs.

Mosquito Control Studics (Ficld)

Work in the ficld has becon dirccted toward the comparative cvaluation
of diffcrent typcs of promisc troatment for residual control of mosquitocs,
and toward dotormining the comparative oxplesibility of certain DDT-solvent
mixturos.

In order to dotermine how complotc a residual spray job 1s nocessary

for control of Anopholes quadrimaculatus in oecupiod houscs a sarics of ninc

rooms was furnished with simulated furniturc and treated with § percent DDT-

xylenc-Triton X=100 cmulsion spray at the rate of 200 mg, DDT per sqe fte
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Throo types of applieation wero tried and threc rooms were uscd for cach
type treatment. The type treatments useld wers nﬂﬁ'gwﬂuod as (1) rogular
trcatment as rocoemmendaed at proscmt in the cxtealed malaria coantrol program

consisting of application to the walls and cciling with the furnituro covcerad

cnnsissed of the ro-

in the conter of tho room, (2) cemplete troatacy

gular application plus additional troatucnt of the undorsides and backs of
! all furniturc and picturcs, and (3) spot trootment wiich consisted of spray

spplication only to thc undersides and backa of furniture and picturcs and

cation in thc cornors of the

o]
f2
e

the wall arca immediatcly bechind shem plus apr
room and other likoly mosquito rosting placcse During the period covered by
this recport data has beon obtainced from onc roleasc of adult mosquitocs in

cach of thesc rooms.

In proparation of the rooms for rclcascs, all orcvices and cracks wore
blocked with strips of masking tapao, the floors woere covered with paper to
facilitate rccovery of knocked-down adult mosquitocs and tho windows and
shades werc raiscd during the tostse. In making the tests the knockod-down
mosquitoos worc picked up from the floor and window sill at 15 minuto in-
torvals for a period of 4 hours, The data obbained from rclcascs in rooms of
onc type treatment werc handled as duplicate and averaged to givo the knock=
down perecntage pecr interval,

The rosults shown (table 4) give the total percentago of femnle mosquitoes
knockod down at the cnd of oach hour, the total number removed from the sorccns
and the total number remaining at the ond of the four hour test periods

The following graph shows the comparative fluctuation in knockdown por

o

intcrval for cach type of trecatment (Ifigurc 1) It appears charactoristic

of curves showing the most cffeotive treatment that a rather sharp peak is

ing a quick knockdovm of a high pcrecntage

o
l—h
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0
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roached carly in the tecst ind
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Tablc 4. Pcrcent of relecascd femalo mosquitoos knocked=
dovmn after 1, 2, 3, ant 4 Lovrs cxposuras So 200 mg,
Dbt per sqe ft. deoposits 2 months after spray application
tn differont portiuns of simulated occupancy rooms.

Egg:iggo Sppt Rogularlv Complote
(Hnursj Trecatment Ireooment Trecatment
3 21.-59 3,32 51,37
2 55.39 T8 88 Gl.9%
3 7L.19 28,84 95,54
4 78.32 €%.63 95,86
Total on scrcons 84,32 6.77 4,25
Still up 14,1 2 T4 i 0.0

of mosquitoes in comparison to less effective treatments with léwer peaks

occuring later,

Although these data are merely preliminary it is believed that certain
trends are indicateds The rate of knockdown appears to vary in direct pro=-
portion to the amount of surface treated as shown by the wide divergence be=
twoen tha spot job and the complete job resultse It required four hours for

the spot application to produce a total knockdown approximately equal to that

produced by the regular application in two hours. At the end of two hours

the knockdown from the regular application was significantly less than from

the complete coverage. As shown in the table both the regular and complete

jobs were superior to the spot job.
The number of mosquitoes found on the screens in these tests varies in-
versely with the effectiveness of the treatment. It is difficult to aexplain

this in view of observations by others that DDT-affected mosquitoes sesek the
24 1

light. It would seem that the more insects that were affected the more would
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be found on screense. It is likely *thst bthis tendency 1s.counteracted by

mosquitoes receiving heavicr dosss nf DUT ia thn wore couplataly treated
rooms thus causing many to be knooked dowa Sec Ciiciknr o hy sommbed on the
SCreens.,

As an initial check mosquitoses wire reli3asad in cn wrtreatsd reoom with
simulatad furniture, Only 1 of #45 fewalce wes down Srrirm Sha 4 hour periode
A sample is taken of each relecass cage of masguitocs end held in an untreated
room to determine any natural woalknoss in ths daily tost mosquitcese.

Comparative explosibility tosts wore made on DDT-xyleno concentrate,
DDT=toluens coneentrate and DDT-toluenc cmulsion, Tho substitution of toluene

for xylene as a DDT solvent markedly incroases the oxplosive hazard of the

emulsions oven at 5 percont DDT concentration,

Inscctary

Mosquitoas:

In rearing A. guadrimaculatus mosquitoes for laboratory and ficld ox-

perimental techniques it is nsccessary to procurc daily a constant number of
healthy adultse In a study of thc genoral insccbary routine 1t was found

that the larval suage hod the highest mortality in mosquite production as

only 12.6 porcent of tho aggs sct reachod the pupal stagea Tho high larval
mortality appoared to be corrclated with an cxccss of docomposing food, larval
skins and motabolic wastc products. This "sour" condition led to tho formation
of a film on tho water which partizlly immebilized the mosquito larvace.

To dotormine whother a chango of wator in the roaring pans would improve

conditions two sorics of pans worc handled as follows: "A" series. roforred

m
o
=
e
o
5]
W

to as Mdirty pans" woro run under routine conditions, "B" a sccond

"eloan pans" had tho water chonged 8 days aftor the oggs were sote  In chang-
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ing the water, floating food particlos, larval skins and old food werae pourad
off ond now wator and food placed in tho pans. Posulse o trese cxporiments
(table 5) showed this water changing procedurc to be delecterious. It was
also noted that a large number of larvac wero unaccounted for and this pere
contago mny bo attributed to camnibalism. In the "dirty pans" tho largest
portion of the larval mortality occurrad during tic first 4 days and tho 13th
to 15th days after sctting the oggs. In conbrast. the "elecan pans" had tho
largest larval mortality on the 9th and 10th days aftcr sctting the cggs or
in the period immediatcly after the changing of the water. Thosce differcnces

in lorval mortality togethor with the suspected cannibalism indicated a short-

age of food during ccrtain stages of the larval development rather than water

contaminations

Table 5. Comparablc development of Ae guadrimaculatus
larvac in routine opoerations and with chango of wataor

in the rcaring panse

"Dirty Paﬁ;;LCICGn Pans"
Total lst instar larvac per scrics 3719 3785
Total larval mortality 834 910
Total numbcr of pupac 524 451
Total number live larvac on 16th day 303 423
Total humbor of larvac unaccountcd for 2061 2001

In vicw of the indicated rclationship betwoen food supply and larval
mortality it was thought that the distribution of tho food on tho surfacc of
the water might influcncc its availability to the larvace Under routine
feeding mothods powdcred brewors ycast was dustcd on the surface of tho wator

but therc wore indications it sank to the bottom of the pans after a short
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pceriod. To provent this the ycast powdor was vlacod on wax paper floats and
in this manncr was prevented from sinking or disroising and yet was available
to the larvace With this feeding mcthol it was found taat the mosquito larvac
devcloped more uniformly and morc rapidly through the first two instars but
this method did not supply sufficicent food for lator instar larvade

Further tosts werc made using the wax paper floats during tho first five
days of larval development supplomented with routine dusting of the water with
food, With this mothod of feeding it was found that 26 percont of the larvac

reached the pupal stage in contrast to tho previous 12 percont under routine

fcecdinge

Houscflics

In jors of culturc medium for rearing Me domestica a yoast fcormentation
linc, %-to 1 inch in decpth, forms on the sccond day of incubation. This line
oocurs about 2% inches below the surfacae of the culturc medium, where tho
temperaturo of 48,8° C, is most favorablec to formentatione In an offort to
consorve culburc medium, which 1is difficult to obtain, jars arc filled only
to a dcpth of 4% inchos, Thc additional 1% inches allows for sottling of

modiume Sinmec the larvac will not nenctrata below the yeast linc the medium

below the linc is not utilized as lorval foode

for pupation and 3 %o 4 inchas
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Sand is added Lo the fly rcarin

relativo humiditics of 72 pereent or over sincc GX=

Y

may bc nccossary with

coss humidity or moisturc conbtont of the culturc medium will webt the sand

at 50-60 percent
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and rctard pupation, whercas 2 to 27
rclative humidity and relatively dry mediom,

re dnomed advisablo to study

A

<

In the intorosts of consarving spacc, 1T

mothods of procuring faster production and crmin? opbimum conditions
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for larval growthe Under the present system pupac arc taken from tho rcar-
ing jars on the cighthday after sctting the oggs. Prcliminary studics rc-
voaled 99 percent pupation after cight dayse A study of scven day old roar-
ing jars rovcaled only a fow larvac and this precipitated the beliof that
jars seven days of ago might be as profitably picked as though cight days old,
thus climinating onc day from thc cyclo. A study was mado on gars with 5§, 6,

7 and 8 days incubation with the following rosults, (tablc 6)a»

Table 6, Pupation ratc under routine inscctary conditions.

| Number Number Total | Perocnt Perocnt |Average Tompe
A%B °f)Ja? of of | Pupac & of of and
ays Larvac Pupac larvac Iarvaao Pupac | Rol, Hum.
5 1243 1181 2424 51,28 48,72
0
6 805 3134 3939 20,43 79,57 76457 Fo
7 64 3326 3389 1.88 98,12
64,7 %
8 33 3729 3762 0487 99,13 L

This indicatos that tho pupac can bo picked from jors of 7 days! in-

cubation but that it would not be profitablo to pick pupmo at an oanggg
) ‘ g s AL ;@; & -

i

datc unloss thero was an cmergeney demands T

A%
2 A"’;H‘ 'f' i V
To detormine the offoct of incroased tomFF?ﬂﬁuﬁd wpon the larval =

s R

and the subscquont rato of pupati@g;%dééraibgorios of jars werc placod at
ineroascd temperature (QQ? ﬁ{)‘for 14 hours cach daye Tho rcsults given in
tablo 7 may be dompa;dé?ts thosc of tablc 6 as thc samo numbdrs of Jjars were
handled in @acﬁ;sorics.

Thbfdkggvbﬂboon no indications that the larvacy pupac or rcosultant adults
roidod &ﬁdor inéroascd tomporature conditions arc any smallor or lcss rosis-
tont to tha aotion of insceticides than thosc raiscd ab the routinec tompcra=

turcs. Tho oxperiment indicates that with proper apparatus for mointaining a
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highor tomporaturc tho pupac might be picked at the ond of 6 days with little

loss of officicncye.

Tablo 7. Pupation ratc under increascd temperaturc.
Number | Number Total Porcont | Percent | Average Temp.
Agc of Jar of of Pupac & of of and
(Days) Larvac | ~ Pupac Larvac Larvao Pupag Role Huma
5 736 1364 | 2100 35,00 | 65400
8344° F,
6 212 2469 2681 790 92410
7 35 2460 2495 1,00 99,00 .
: 68,3 %
8 ! 14 2590 2604 0,53 99447
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ANOPHELINE IARVICIDING

F.Fe Ferguson, W.M., Upholt, Christine Stierli, Jo.G. Gillespie

Dosage = Mortality.

Field tests were conducted to determine the minimum practical dosage
of DDT which would give satisfactory control of anophialine larvae when used
in Nos 2 fuel oil at the rate of cne gallon per acra. Dosagas tested rangedﬂ
from 045 1be DDT per acre down te 0.001 b, per acrses Tho rasults were de=-
termined by dipping for larvae one day, three days, five days and seven days
after treatment, In some fow cases the seven day results were not obtained
and in most cases the dipping was continued on the tenth and fourteenth days e
In all cases the time-response curve was similiar, showing the greatest re-
duction during the first five days, thers being rather little difference ba=-
tween the first, third, and fifth day rosults. On the s;venth day the pop-
ulation was building up again in most casos. Therefore the results for the
first, third, and fifth days were averaged togethoer and tho rasults plotted
against the dosage of DDT applieds Thore were four replications of cach
dosage ard the porcont control was figurcd by substracting tho ratio of tha
avaorage posttroatment population to thciavorago pro=-treatment population from
onc and multiplying by onc hundrede The rosults arc prosontod in figure 2,
in which the percontage control is plotted against the logarithm of the desagc.
Apparontly tho slope of the curve is rather stecp and the control drops off
rapidly as the dosage is reduced below 0,05 1b, per acre., Even though approc-
iable toxicity is covident in lowor dosages, it would scem unsafc to roecommond
less than 0,05 1b, DDT per acre for mosquito control,

In anothor scrics of tests cortain ponds arve being insvected freguentls
P

and resprayed with designated dosajcs as often as necessary to koeop the pop-
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ulation of anophelinc larvac low enough so that not moro than onc dip contain- t@%

ing 3rd or 4th instar larvaoc is found in a sorics of 30 dips. This sorics is
to be continucd throughout the scason but carly soason rosults confirm the
above dosagc - mortality data, indicating that unloss at lcast 0,05 1b, of
DDT is usod per aerc, the first troatment may not produoc satisfactory control,
A similar dosage - mortality scrios using various volumes of fuecl oil
without added DDT or sproader, indicated that it is possiblc to obtain approo=
jable anopholino larval control (85 perccnt over the first five days) with as
14ttle as 10 gallons of fucl oil per acrce As tho dosage was roducod bclow

this, thc offcctivenoss foll off wvery rapidly until onc gallon pcr acrc pro=
dugod no detcectabla control,

DDD,
Preliminary tosts using dichloro diphonyl dichlorocthanoc (DDD; also

known as TDE) in onc gallon of fucl 0il using dosages of 0405, 04025, 0,006,

and 0,001 lb, por aorc indicate slightly but consistently higher control than
is obtained by thc samc dosages of DDT,
Tablo 8, Comparative cffoctivencss of DDD and DDT in 1

gallon of fucl oil with dosages ranging from 0,001 to
0405 1lbs,e pcr acrce

10 14 Days after troatment

w
]

1 3

DDD l 75,3 80,5 82,3 64.6 5647 86,6% vrcduction from pretreatment
DDT | 65,2 7845 7842  79.4 45,5 2945% roduction from protroatment]

The average rcsults over all dosages are shown in tablc 8. Esscntially

similar rcsults were obtainod with DDD usced as a dust and with DDD uscd as

a spray against culicine larvac found in swamps and borrow pits. These ficld

rosults substantiatc laboratory rosults previously rcportcde
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Hexaechloro cyclohcxanc.
Proviously rcported laboratory studies had indicated that tho gamma
ssomer of hexachloro cyclohaxanc is sufficicntly soluble in distilled water

to producc high toxicity among inscebary-roarod larvac of Anophclos gquad-

rimaculatuse Further tosts with dilutions of the solution indicatcd its
concentration (assuming the gamma isomer to be the only toxic ingredicnt) to
be in the neighborhood of 10 parts per million. On this basis it appcared
that application tecchniques in the ficld might be greatly simplificd. Accord=
ingly a bag consisting of soveral thicknesscs of chcosccleth and containiné

about onc fifth pound of tcchnical "benzene hexachloride™ was suspended in

§ cach of two infestcd ponds. No noticcable rcduetion in larval population
was obtained during thc first weck or longers

Sabadilla.

A dust concentratc (Sabacide)* containing 80 pereent Sabadilla sccd
was diluted with a kaolin type clay and applicd to infested ponds at the rate
of onc pound of the sccd to an acrca An average of 90 percent control of
anophcline larvac over tho first five days was obtaincd, The material is
somowhat irritating to handle, Further work will be nocessary beforc it can
be properly cvaluatada

Paraformaldchydc.

In a preliminary ficld toct 10 1bs. of paraforwaldr e uIr anss applied
as a dust producsd cxccllent mortalitvy, no living larvac being found for
soveral days after trcatment,

Othcyr materialss

izobenzone dissolved in fucl oil and applicd at a dosage of 0.8 lbs.

per acrc, and a dust comtaining 0,16 porccnt pyrethrins and 2.0 percent

* A product of tho lcCommon & Co. of Winnona, Wisconsin.
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piporonyl cyclohexanone applicd at 10 lbs. pcr acrc gavoe unsatisfactory rc-

gults in precliminary ficlds trials,
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EFFECTS OF DDT MOSQUITO LARVICIDING ON WILDLIFE #

C«Mo Tarzwell, A.B. Erickson, HeI. Scudder, E.L. Bishop

Studies on Surface Organisms.

Analysis of samples taken last year and compilation of the results
have been actively continued during the past quarterQ The results of treat-
ments in ponds 5 and 6, as indicated by quantitative surface samples, are
summarized in table 9. These ponds had sand bottcms, were temporary, and
resulted from the overflow of the Canooches Rivers

Pond 5 was treated with 0.1 pound of DDT per acre in a fuel 0il sol=
ution to which was added O.5 percent of a spreading agent. Some significant
ehanges appear to have resulted from the three treatments., There was a sig-
nificant decrease in total organisms after the first treatment andva general
deerease in the mayflies and midges, whereas the copepods, ostracods and
nematodes showed a distinct increase after the third treatment,

Emulsions wers used for the larviciding in pond 6. ‘The first appli-
cation consisted of an emulsion made by adding 1 gallon of fuel o0il conw
taining 0.1 lbe of DDT and 0.5 percent of a spreading agent to 14 gallons
of water. Treatment was at the rate of 15 gallons of emulsion per acrs
for both the first and second treatments, but the amount of oil and DDT was
doubled for the second application, Surface Hemiptera and Coleoptera werse
killed by both treatments, and there was a marked decrease in the mayflies
and chironomids; however, nematodes, oligochaetes and copspods increased to
such an extent that there was a significant increase in the total population
aftor aach treatment.

Test pond number 7 had a permanent inflow of water from a noarby artesian

well., It was given weekly routine treatments at the rate of 0,1 lb, of DDT

and 1 gallon of fuel oil per acro. Treatmont bégan garly in July and was



Table 9. Changes in the population of surface organisms in two test ponds due to
treatments with DDT larvicides as shown by paired square foot samples taken just
before and 48 hours after each treatment.

mwo:a Pond Number 5
m Trestment and dates First 5/17/45 Second 5/24/45 Third 6/1/45
moommmm per acre 1 gal. fueli oil, 0.1 1b. DDT |2 gal. fuel oil, O.1 1b. DDT |2 gal. fusl oil, u.l lb, DUT
Number of Paired
samples . 8 7 10
Number of |iean differcnce Number of |iean difference Number of |kean difference )
Organisms |and its standard | Organisms (and its standard| Organisms |and its svandard
Beforetdfter! error Before jaifter|error Before {ifter |error +
83  2.3F 3.6 77 89 1.7F 6.4 721 18l 10,9 * :
133 - 3.1F 7.8 oz | 3570  42.1% 21.2 2002 | 2021=166.0 *
1300 - 5.8% 5.9 104 | 207 147 > 10,7 10| 237 R
537 11,3 T 16.8 5451 890l  49.3 % 40.1 | 705] 856| 115,11 *
Ostracoda 17 16 50 LB = 2.7 116 598 48,2 *
Palacucietbes 5 b 4 b 15
{ Hydracarina o > 2 11 13
| Epheicroptera 23] - 7.4 = 3.0% 23 10l = 1.9 ¥ 0.6% 5 15
! Arisoptera 15 3 2 2 1 2
Zygoptera 10 4 3 7 8 21
Hemiptera 6 3 2 2 o lo
Coleoptera 7 A &% 5 5 3
| Chironomidae 625 68| -69.6 T 29.9 50 23} - 3.9% 2.7 1u6 271 - 7.9 F 3 4%
i Other Diptera 24 11 5 2 14 7
Totals 1785 1136 -81.1 t 31.7% 9051 16551 107.1 t T1.2 33281 3390 6.8 T 95.6

%  Exceeds 5 percent level of significance
% Exceeds 1 percent level of significance




Table 9. Changes in the population of surface organisms in two test ponds due to
treatments with DDT larvicides as shown by paired square foot samples taken just
before and 48 hours after each treatment. (continued)

Pond i Pond Number 6
Treatment and dates First 5/17/4L5 Second 5/24/45
i Emulsion: 14 gal. water, 1 gal. Bmulsion: 13 gal, water, 2 gal.
Dosage per acre fuel oil, 0.1 mv- DOT ’ fuel 0il, 0.2 1lbs. DDT
Number of paired samples 10 4
Number of Mean difference Number of Mean difference
Organisms and its standard Organisms and its standard
Before |After error Before after error
lematoda 258 389 13.1 * 9.8 75 129 11.8 * 15.8
Oligochaeta 417 634 21,7 T 18.5 81 109 7.0 F 24,5
Cladocera ; 216 310 9h £ 4.6 66 75 2.3 F 13,6
Copepoda 698 1949 125.1 F 30.1:¢ 806 1029 55.8 F 35,2
Ostracoda 202 166 - 3,6 * lo.6 4 39 8.8 + 2, %%
Palaemonetes 3 8 3 2
Hydracarina 71 58 30 36 ko5 2 DsD
| Ephemeroptera 65 2L - ALl F 2.1 o 3
Anisoptera 5 4 0 4
| Zygoptera 4 9 3 16
Hemiptera 6 5 = -
Coleoptera 3 6 0 1
Chironomidae 329 58 - 27.1 F10.,1% 22 4 = Led F 4.5
Other Diptera 22 23 7 2
Totals 2302 | 3648 134.6 T 38. 1% 1109 | 1443 83.5 1 93.4

%  Exceeds 5 percent level of significance

AL

#% Exceeds 1 percent level of significance
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discontinued in Docember. The offocts of the various individual troat-
monts arc summarized in tablo 10. Gross obsorvations indicated that tho
first two applications killed a large number of Colooptera and Hemiptera,
Mombors of thesoc orders wore found dead after cach of tho 22 applications
appliod to the pond, indicating a roduction bubt nos aa clinination of sur-
face forms. Surfacc sampling was discontinuod after thoe sevonteonth troeate-
mente As indicated in table 10, fow significant changos occurred dus to in-
dividual troatmonts, chevér, long term or cumulative of focts were noted
afteor troatment had continued for a numbor of woekse The larger membors of
the families Gyrinidac, Dytiscidac, Haliplidac, Hydrophilidag, Corixidae and
Gorridac bocamo quitc scarcc after several troatmentse Furthor, the quah-
titativo surfacc samples indieated a rcduction ih'Chironomidac and Ephomor=-
optora whilec thore was an inecreoasc in Oligochacta.

A1l data scourcd to date tend to confirm and strongthon the eonclusions
drawn from the data rcported herotoforo nemely: that routinc treatmont with
fuel oil solutions at rates of 0.1 1lbe. or 0,05 1b, of DDT per aerc causc &
docroasa in the chironomids, mayflics, boctles and water boatmen and an in=-
ercasc in the number of ncmatodces, oligochaotas and copepods; that the pop=
ulations of surfacc insccts arc kept at a lovel bclbw their natural abundanco

by routino trcatment; and that oil solutions arc morc toxis than dustse.

Airplanc Applications.

The socond scason of routinc studics was initiated the first wock of

April. During this scason omphasis is placed on an investigation of the

offacts of airplanc application of sprays and acrosols at the rata of Cel 1lb.

of DDT por acra., A 20 percont solution of DDT in Velsicol is uscd for both

"the spray and acrosol troatment. Four ponds aro under troatment; two arc

being sprayed whilc the other two rcccive the acrosol, or oxhaust gencrated

ey
Gy



Table 10. Effects on the surface organisms in test pond number 7 of the routine use
of U.1 pound of DDT in 1 gallon of fuel oil per acre as shown by square foot surface
samples taken just before and 48 hours after each treatment.

Treatments and dates First  7/9/45 Second  7/17/45 Fourth  8/1/45

Humber of paired

samples 10 i0 10

Numper of Mean difference Number of Mean difference Nummber of iean uifference
Organisms and its standsrd| Organisms and its standard| Organisms and its standard

i Before | After jerror Before |After! error Before |After | error
| Nematoda 17 24, 6 1l 85 7 5i- 3,0F 2.6
Oligochaeta 22 32 1.0+ 1.0 47 19{ - 2.8*% 1.4 ] 335! 3155]-18.0F 20.2
Cladocera 2389 | 1895 1= 49.4 % 99.1 2028 | Y7701 -~ 325.8 ¢ 110.5 1760 | 2484 Po.h = 72,8
Copszpoda 7587 1 7051 |- 53.6 % 252,5 6288 | 5426 - 86.2* 165.4 5617 | 78621 224.5 % 214.3
Ostracoda 269 252 - 1.7t 9,5 349 212 — 137+ 10.0 187 1061 - 8.1 3.6%
| Hyiracarina 23 14 - 0.9+ 1.0 45 11} = J.h 2 2.0 15 23 ek B 2.1
Coilembola 2 3 0 4 0 6

Ephicieroptera 20 10 - 1.0 0,9 26 g1 = 1. 7% 0.9 17 S = ke2d - 1.8
Anisoptera 68 56 - 1.0+ 1.9 63 501 = 1.3F . 100 651 = 3,5% 2.7
| Zygoptera 8 15 ) 10 16 Bl= 0.8=- 0.8
Hemiptera 12 23 9 8 3 7

Ccleoptera 12 12 10 11 4 4
 Chironomidae 4550 | 1030 1-352.0 F 8g.2%x 710 1041 - 60.6 % 32,1 607 130 = 47,7 % 19.9%
Other Diptera &2 e = 3.6% 1.8 17 19 70 10]- 6,0 1.9
Gastropoda ) 6 3 11 1 13 O~ 1.3 % 0.5
Totals 15083 | 10475 |-460.8 ¥ 400.1 _ 9630 | 7668 -196.2 * 299,1 8789 110870 | 208.1 * 275.4

#  Exceeds 5 percent level of significance

## FExceeds 1 percent level of significance




Table 10. Effects on the surface organisms in test pond. number 7 of the routine use
of 0.1 pound of DDT in 1 gallon of fuel oil per acre as shown by square foot surface
samples taken just before and 48 hours after each treatment. (continued)

Treatments and dates Sixth 8/14/45 Eighth 8/28/45 Tenth 9/13/45
ligghegof petred 9 L0 10
Number of wean differeice Number of | iMean difference Nuwaber of liean difference
Organisms and its standard Organisms and its standard| Organisms and its standard
Before | After | error Beforej After! error Before | After | error

Nematoda 01 1481 12.0%F 9.0 Not Counted 104 157 5.3% 8.9
Oligochaeta 430 231 |- 22.1* 12.5 247 226 - 2.1+ 10.3 147 432 | = 31.5 % 29.8
Cladocera 2054 130 | -213.7 * 104.9 164, 123 e O s e 132 205 i s 7.5
Copepoda 3163 | 2002 | -129.0 T 95.3 2891 422 13.3 2 6.1 5581 1713 | 115.5 7 82.9
7M%ﬁwmooam 287 118 |- 18.8 = 12.1 108 183 'R E lob 17) 0.5 2. 4.9
Hydracarina 56 11- o0.1% 3.4 11 8 8 36 2.8 1,0
Collembola 3 1 12 1 = Lo T 057 3 6

Ephederoptera 32 2]~ a3t 3.1 ). 0 10 7 -

Anisoptera L8 13- 3.9  1.5% 7 10 30 20

Zygoptera 24 21 6 7 8 14

Hemiptera 7 3 5 Q 4 5

Coleoptera 8 & 6 3 5 6

Chironomidae 124 28 |- 10.7 £ 4.9 14 LI - 1.0% 0.7 07 o713 =134 10,5
Other Diptera 30 9l- 2.3t 0.9% 36 21 - 1.5 % 1.4 61 251 -~ 3.6 % 2.1
Gastropoda 8 9 9 18 61 31 - 2.0% 2.2
Totals 6317 | 2722 | -399.4 T 201.5 915 1026 13,1 8347 2307 | 3105 79.8 + 121.7

% Exceeds 5 percent level of significance




Table 10. Effects on the surface organisms in test pond number 7 of the routine use

of 0.1 pound of DDT in 1 gallon of fuel o0il per acre as shown by square foot surface
samples taken just before and 48 hours after each treatment. (continued)

Treatments and dates Eleventh 9/19/45 Thirteenth 10/2/45 Fifteenth 10/15/45
Number of paired 10 . 10 10
samples
Number of |Mean difference | Number of Mean .difference | Number of | Mean difference
Organisms |[and its standard Organisms | and its standard Organisms | and its standard
Before| After{error : Before| After] error BeforelAfter! error
Nematoda Not | Counted Notf Counted Nott Counted
Oligochaeta 12391 613] -62.6 ¥ 19.2 909 714 - 19.8F 16.3 9621 9441 - 1.8 F 72,8
Cladocera 149 571 - 9.2 % 7.3 413] 587 17.4 * 12,8 1466] 356 -111,0 * 242
Copepoda 1121| 1680| 55.9 F ¢é8.7 5856| 7338 198.2 * 2/2.1 7607] 2527 -488.0 ¥ 169,/
Ostracoda 146 215 6.9 £ 10.2 2321 378 —~ 15.4 £ 15,9 1084 428] - 65,6 + 39,2
Hydracarina 2 6} ~1.8F 1.2 23 54 3.1 T 1.5 177 62] - 11,5 F 8.6
Collembola 23 28 44 153 10.9 £ 4.9 13 10
Ephemeroptera 3 3 il 10 28 3 - 2.5 a3
Anisoptera 17 19 105] 108 163 68| - 9.5F 6.3
Zygoptera 21 11 od 18 18 9
Hemiptera i % 4 6 1 0
Coleoptera & 7 3 6 17 6l - 1.3F 121
Chironomidae 35 46 1.1 F 1,5 114 112 89 o3l - 3.6 F 9.9
Other Diptera 4901 208| -28.2 ¥ 18.4 2i51 X781 ~ 3.9 * T 4 127 6l - 6.6 F 5.6
Gastropoda 138 271 -11.1. = ‘g.1 46 24 - 2.2 % 1.7 217 6FF T A%0 2 8.7
Totals 3418 2922 -49.6 T 136.2 8298|10183) 188.5 I 259.6 | 11771) 4595 —717.6 * 324.7

# Exceeds 5 percent level of significance




Table 10. Effects on the surface organisms in test pond number 7 of the routine use
of 0.1 pound of DDT in 1 gallon of fuel oil per acre as shown by square foot surface
samples taken just before and 48 hours after each treatment. (continued)

Treatments and dates . Seventeenth 10/29/45
Number of paired
samples 10

Number of Mean difference

Organisms and its standard

Before After | error

Nematoda Not | Counted
Oligochaeta 1647 659 | - 98,8 62.3 )
Cladocera 761 981 22,0% 36,0 b
Copepoda 4039 3850 ] - 18.9 * 99.9 \
Ostracoda 589 4551 - 13.4 %+ 10.9
Hydracarina 72 B3 - 29% 1.8
Collembola 3 3
Ephemeroptera 16 5
Anisoptera 105 761 - 2.9% 3.4
Zygoptera 21 25
Hemiptera - -
Coleoptera 2 3
Chironomidae 11 7
Other Diptera 30 23
Gastropoda 207 339 13.2F 8.5
Totals 7510 6471 | -103.9 ¥ 156.6




sprays. A total of 815 acros arc being routinely treated cach wock while
the chock or untrcated arca compriscs 850 acres,

Protrcatment studics werc initiated in theso arcas in Saptomber 1945,
Chock and treatcd arocas for studics on mammals, birds, recptilos and insocots
worc sclccted, mapped, and laid out in grids. Protroatment studios of the
biota werc made durihg the winter and carly spring months. Oznc hundred sure
facc sampling stations and 40 bottom sampling staticns worc zolecected and
staked in cach of the 6 arcas under study. It is planncd to takc three soriass !
of samplcs at these Stations: the first beforc treatment, the sccond at about

tho midpoint of tho trecatments and the last after trcatmont is complcted.

Fish population studics have been made before treatment and will be ropeated

at thc oomplction of trcatment to dcterminc any offacts on the fish pop-
ulatione Thase studics arc being supplemented by gross obsorvations for fish
kill after cach trcatment, Some kills of fish have beon noted to datce How=

over, no conclusions can be drawm as yot from the studics of fish, surface

- et e e e

and bottom organisms. Gross obscrvations indicate an extensive kill of adult

damscl flicse

Inscet Studics,

Studios of the inscct fauna arc being carriod on in the marginal zoncs

of all treated arcas and in check plots, Collocting trays ond obscrvations
of dcad inscets on the water surfaco arc cmploycd to decterminc the species E
affocteds Light traps arc used to take quantitative samplos of the insoct %

population in the check plots and in treated arcas just beforc and aftor cach

troatmente

To date there have been no discornible changes in the overall inscet
fauna of the trecated arcas., Prcliminary light trap somples indicate there

my bae fower chironomids in the treated arcas, but the data thus far arc not

at all conclusivce
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Examination of treated water surfaces shows moderate mortality of dragon
flies, damsel flies, aquatic beetles and true flies, but as considerable f%
numbers of these groups are still in evidence in the treated areas, the present
total of 8 treatments has certainly not been decimating them,

Preliminary studies of aphid colonies in the treated areas show ag many
parasites and predators as in the untreated areas. This method iy being
used to check upon the reported selective killing of aphid predators and
parasitese

Five colonies of honey bees in the treated area still are strongly
active in the field and are showing a good honey production, so there 1is,
as yet, no indication of any effect upon bees.

Unless there is some accumulative effect of the DDT which produces a
drastic changs, it is believed the differences in insect populations att-
ributable to DDT, in this season's tests, may be smalles What the effect
will be in cutting down next year's insect fauna can not be indicated in any
woy by this season's results, as the adults may be alive and in evidence in

good numbers, yet fail to live until they oviposite

Birdse

The measurement of breeding bird populations at the Savannah River
Refuge in relation to the airplane spraying of DDT has been conducted in two
ways -= weekly censuses of singing male birds and weekly counts of the species
and numbers of birds seen on sprayed and unsprayed arease

A consus of singing males has been long regarded as one of the best
ways to keep check on a population of breeding birds, During the nesting
season most passerine birds establish territories with the nest as the center
of the territory. Within this area they live, feed and rear thelr young.

Each pair of birds protects its territory from other birds of the same species.
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The singing of the male acts as a warning to other birds of the same species
that the area is occupied. Any cessation of song by a mile on an established
territory is geond evidence that the bird or its mate has been killed in one
way or another. By taking coensuses 24 hours aftor each weekly spraying, one
is able to evaluate the influcnce, if any, of DDT on tho birds,

The bird census areas at the Savammah Rofuge consist of ton small islands
and nine dykess The dyke arsas vary in length, bubt the width of each is 200
foot == 100 feet out into the marsh on each side of the dyka,

Six islonds (18491 acres) and five dykes (27,11 acres), serving as ox-
perimental arocas, are sprayed weekly when the ponds adjacent to them are
sprayod. Tho othor four islands (10463 acros) and four dykas (20,421 acres)
serve as chook areas. Individual maps of the islands and dykes aro used for
onch census, and the locations of singing malos arc plottod on the maps. All
birds scen and hoard during the consus arc onumeratod, according to species,
on the back of tho map.

At monthly intervals the locations of singing males rccorded on cach
island and dykec during the wockly ccnsugos are consolidatcd on ihdividual
mops == ono map for cach spocics heard on oach island and dykce The total
mumbor of individual birds of each specios sccn on the islands and dykas are
also consolidatods,

By studying theso consolidations of singing rccords onc is ablo to do=-
termine tho oxtont of torritory of various pairs, the dates on which they
wore singing and hence the presencc or absonce of males on thoir territorics.
The consolidations of total numbers of birds socn and hcard on the weckly
consusos also help to determine the cxtent of population fluctuations.

The first consus of singing males was made on March 15 whon about half
of tho islands and dykcs were covorod. Botwoen March 26 and April 2, tho

romaindor of the islands and dykes'(dyke 1 oxceptod) woro ccnsuscd,
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The following information covers the period from March 15 to May 30
for the arca shown as pond 6, A total of 47 singing males of 20 spociocs
was rccordod on tho 10.61 acres of the unsprayed inslands: I, II, IX, and
Xo Thirty-five singing mnlos worce rccorded on these islandg up to April 30,
the day before spraying began. On the unspraycd dykes Ay B and C, consist-
ing of 11,49 acros, 29 singing malcs of 8 spaciss wero heard, Twenty=five
singing malcs werc heard on those dykcs up to April 30.

A total of 68 singing males of 23 species was recorded on the 18,91
acres of the sprayed inslands: III, IV, V, VI, VII and VIII, Sixty=-three
singing males were recorded on these islands up to April 30, On the sprayed
dykes, Dy E, and F, consisting of 9,83 acres, 17 singing males of 8 species
were heards Thirteen singing males were heard on these dykes up to April 30,

The increase of singing males after May lst was caused by the arrival
of late migrants. The four sprayings during May on islands IiI, v, v, VI,
VII and VIII and dykes D, E, and F, had no apparent effect on the males that
had been singing in llarch and April, for their songs continued in May. Like=
wise the sprayings had no apparent effect on the total numbers of birds counted
oen the islands and the dykeﬁ before and after spraying,

Rat and Mouse Population Studises.

One methed of keeping a check on the rat population of an area is to
live-trap, mark, rselease, and rotrap the animals. This is being done on
sprayed and unsprayed areas at the Savannah River Refuge ¢

From April 30 to June 28, 50 live traps were used over a pariod of 1778
trap-nights. During this time 86 cotton rats, 3 rice rats, 5 wood rats, 2
cotton mice, and 18 house mice were trapped alive, tagged in the ears with
numbered lonel metal fingerling tags and releasad., Twenty-nine of these

animals wore trappod in sprayed arecas and 35 in unsprayed arease. Since only



50 live=traps 4re available for this work, it is necessary to rotate them
from weck to week among the various islands and dykes. Thus an area is re-
trapped once about every third week,

To date 15 animals ha&e been retrapped once, 2 twice, and 3 thres times,
Ten of the retrapped animals were taken in sprayed arsas and seven in unspray-
ed areas., Rat populations scom to have been holding up rather unifermly, and
to date thore has been no cevidence of DDT poisoning or death due to this

compound ,

Observations on Rabbits, Raccoons, and Rats.

Regular daily observations of cottontail rabbits, raccoons, and cotton
rats have been made on sprayed and unsprayed islands and dykes since May 13,
Observations were recorded on mimeographed forms and have been summarized at
weckly intervalse It is hoped that these observations, over a peried of tima,
may be of value inh determining whother or not the routine application of DDT
is affocting ccrtain mammal populstionse.

On the sprayed arca of dykcs and islands, approximately 46,18 acros,

242 obscrvations were made on rabbits, 15 on raccoons, and 40 on cotton rats,
from Mey 13 to Junc 28, On tho unsprayed arca, approximately 30,82 acres,
231 observations wero mado on rabbits, 31 on raccoons, and 33 on cotton rats,
over the samc period,

The numbér of observations made by wocks is summarizod in tableo 1l.

The variation by wocks in the numbers of obscorvations of animals in
tablo 11 can be accounted for in part by the growth of rabbit litters to the
point where the young arc able to got about and also to a certain extont by
the weathor. Obscrvations werec madc during all types of weathor and at all
hours of the daye There ars no signifisart diffcorences in the numbers of

obscrvations on sprayced and unsprayed dykes that cannot be accountaed for.




Table 11l. DNumbcr of obscrvations made on rabbits,

raccoons, and cotton rats.

Sprayed Arcas Unsprayed Arcas
Dato Rabbit | Raccoon Rat | Rabbit | Raccoon{ Rat
May 13-17 18 4 5 18 1 1
May 20-24 45 0 4 22 7 5}
May 27=31 19 2 8 34 4 4
Junc 3-7 52 2 9 33 5 4
Jung 10=13 16 2 1 22 A 2
Junc 17-21 36 3 1 37 6 . 11
June 24-28 36 2 10 43 Q 7
May 13 -« Junc 28 222 15 38 209 24 34

To dato no mammals have been found showing effacts of DDT poisoninge
ReEtiles.

Turtlostof four specias have been captured by hand on tho dykes and
islands and marked according to the system devised by Fe Re Caglc (Copoia,
3:170 - 173, 1939), which involves filing notchos in the marginal platese

Up to Juna 30, forty-four sliders (Psoudemys scripta scripta) woro marked,

19 in spraycd arcas and 25 in unspraycd arcase Of the cleven mud turtles

(Kinostcrnum subrubrum subrubrum) marked, scven werc from sprayed arcas; of

the four musk turtlos (Stornothoros odoratus) markcd, three wore from sprayed
gl 3

arcas, Onc of the two snapping turtles (Chelydra serpentina) came from a

sprayed arcaa

Tho only turtlcs that havc been retakon since the original markings wero
four Pscudemys seripta. Onc of thesc was killed by a raccoon. Attacks by
raccoons, in fact, have beeon the only causc of mortality that has come to our
attention. A raccoon killz a turtle by chewing its hecad or breaking its

ncck. after which it gviscerates the turtle by pulling the intcrral organs

out through tho pastecrior ond of thi bodya
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Sixtoon snakes - 14 king snakes (Lampropeltis gotulus), onc blaek snake

(Bolubaor constrictor), and onc ribbon snake (Thamnophis sauritus) wore colloet-

od by hand and marked according to the mothod of Blanchard and Finster
(Ecology, 14: 334=347, 1933) which involves rcmoval of caudal scutgs by elipp-

ing with scissors. Tocn of thc snakes wero takon in sprayod arcas and six in

unsprayced aroas. Nono has been taken a socond timc,



EQUIPMENT DEVELOPMENT BRANCH

H. Stierli, J.D. Parkhurst

Household Sprayer

To improve on the one quart size Sur: Saot sprayer which had bcen
adapted for residual household application . ¢ lighter and slightly sm.211 =
modol was made of aluminum, This spray:= -=a. constructed of 528 1/2H .05
gage aluminum sheet. An all welded tyne 5 acnstruction wag used, replacing
the rivet and solder typé aasémbly of tha bture Shot sprayer. An aluminun
hand pump and fittings at the filler inlet also halp to reduce weights The
brass valve and cutoeff was taken directly from a Sure-Shot sprayer although
this may also be made of aluminum if desired.

The dry weight of the aluminum sprayer is enly 1 lb. 5% cz. as compared
to 3 1b. 5 oz. of the modified Sure Shot spraysr. Ons quart of liquid in
the spraysr raqﬁires 130 strokes of the hand pump for complets dispersalrat
a pressure of approximately 30-40 psi. and covers an area of 460 sq. 5. when
a €501 Spraying Systems nozzle is used,

The reduced weight of the aluminum sprayer is highly desirable as it
substantially lessens tiring of the hand whilse sprayings Use of the all
wolded type of aluminum construction permitted a reduction in waight without
sacrifice of bonding strength. It is belisved that thg wglded typs of con-
struction would also lend itsclf 4o production methods se that the sprayer
could be manufactured at o reasonablc coste

After tosting this spraycr for housohold spraying, changes in the shape
of the handls, tho shut off valve, ehick valve on the hand pump, and hand
pmp handlo sesm dosirallue  Ceserdiasly another wmedel of this type sprayor

will bo econstruercod with Ui wie e MR L. T B AR Zin de8lkle
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Portable Power Sprayser, "

A sprayer was constructed for application of residual sprays in large
buildings, hotelé, auditoriums, hospitals, aﬁd other structures where the hand
spraysr is inadequate., Essentially, the sprayer consists of a small capacity
gear pump driven by a direct comnected small electric motor, a fiveg gallon
aluminum tank, a pressure regulator and bypass, a hose and a spray gun all
mounted on an aluminum chassis with rubber tire wheels. In areas where elec=-
fricity is not available, the electric motor may be replaced by a small air-
cooled gasoline engine. |

The triangular aluminum cﬁassis is mounted on.three rubber éired wheels
of five inch diameter and it has overall dimensions of 21 inches wide, 27
inches longes The sprayer stands approximately 20 inches highes A 30 inch
handle attached to the movable front wheel permits tho sprayer to be pulled
and guided in whatever direction desired. The pump outlet is connected
with an adjustable spring pressure regulator and bypasse The regulator may
be sot for any pressure rapging from 30 to 100 psi. The bypass allows the
roturn of wnused spray solution to tha spray tank, permitting the pump to run
continuously even thoughAtha spray gun valve is closed. This circulation
provides agitation of the spray solution in the tank. Two racks mounted on
the chassis will provide fixbturoes for placemont of the spray hose and clecctric
cord when tho sprayer is eithor in transit, or usc .

The sprayer is compact, portﬁble, and weighs approximately 50 pounds.

Onc man can casily transport it in a pickup trucke Furthcermore, it is small
cnough to Bo stérod in a closct or storcroom whon not in use.

Wheolbarrow Type Sprayer - (Platc 1)

A sprayor was doveloped for the use of tho Toxas Dysontery-Fly Control
Projoct to supplomont cxisting hand spraying coquipmente. It is primarily an

olts 1dolcsprayor shalthoughs cértaine dndioor|usies may also bc found.
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Requircmonts and design considarations werc as follows: The sprayer
should bo of tho whoeclbarrow type, light, strong, compact, oasily portablg,
of approximatoly tan gallons liguid capacity, and designed for usc with én
air comprossor mounted on a light pickup trucke. o

In ordor that the frame of tho sprayer bo both strong and ligh#, it was
made from 1 inch diametor chrome molybdonum stocl tubinge Utilizing q pncue
matie wheol 15% jnchos in diameter and underslung typo of framuwork, o dosign
was obtained wherein, the eccnter of gravity was low enough to prevent over-
turning and thc sprayor was compaoct cnough to bo casily carricd in a light
trucke. Since the sprayer was to be of the compressed air type, two scparate
tanks, onc for spray solution and onc for comprossed air, worc mounted, onc
behind the other, The tanks worc surplus U. Se Army oxygen containers for
airplaoncs, construoted of 1/16 inch stainloss stacl, to form a cylinder 12
inchos in diamotor with domc shapod cnds, overall length of 24 inchas, and
capaelty of 2100 cubic inchos. |

Although the origingl design prossurc for thesc tanks was 400 psie, after
installation of adapting fittings in the tanks they were retested for 100 psi,
It is not recommended that pressures above 100 psi. be used in the sprayery

The tank nearest to the wheel, called the spray tank, was fitted with
a filler neck and eap, and & pickup pipe with exterior hose fitting, both
faken from a Lofstrand hand sprayer, thus enabling replacement gaskets and
pther parts to be easily obtainablas The other tank, called the air tank,
wos fitted with a standard Schrader air valve., By comnecting the two tanks
aoross the top with 1/4 inch pipe, and installing a cutoff valve, a bleeder
valve, and a pressure gage in the system, air pressure could be maointained in

the air tank while the spray tank was being filled.
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A ¢lip for holding the spray wond and a hose rack capable of holding up

to 50 fte of 5/@ inch diameter spray hose were mounted on the frame work of

the wheclbarrows,

Physioal;data obtaincd for the sprayer showed that the spray tgnk held
nine gallons of solutione A chargoe of 85 psie air pressurc in the air taﬁk
would spray out tho nine gallons of solution with a pressurc drop te 40 psie
A No, 8004 Spraying Systems nozzle was employcda The sprayer woighed 74 pounds
dry, 149 pounds loaded, and roquircd o 1ift of 55 pounds at the hanéleS‘whon

£i1lad. The overall length was 62 inches and overall width 24 inches.



Portable Power Spraysr,

A sprayer was constructed for application of residual sprays in large
buildings, hotels, auditoriums, hospitals, and other structures where the hand
sprayer is inadequate. Essentially, the sprayer consists of a small capacity
gear pump driven by a direct connected small electric motor, a five gallon
alumninum tank, a pressure regulator and bypass, a hose and a spray gun all
mounted on an aluminum chassis with rubber tire wheels. In areas where slec=
tricity is not available, the electric motor may be replaced by a small air-
cooled gasoline ongine.

The triangular aluminum cﬁassis is mounted on.three rubber fired wheels
of five inch diameter and it has overall dimensions of 21 inches wide, 27
inches longe The sprayer stands approximately 20 inches highe A 30 inch
handle attachad to the movable front wheel permits tho sprayer to be pulled
and guided in whatever direction desired. The pump outlet is connected
with an adjustable spring proessurs regulator and bypasse. The regulator may
be sot for any pressure ranging from 30 to 100 psi. The bypass allows the
roturn of unused spray solution to the spray tank, permitting the pump to run
continuously even though the spray gun valve is closed., This circulation
provides agitation of the spray solution in the tank. Two racks mounted on
the chassis will provide fixturos for placemoent of thse spray hoso and clecctric
cord when the sprayer is either in transit, or usc.

The sprayer is compact, portable, and wecighs approximatoly 50 pounds.
Onc man can casily transport it in a pickup trucke Furthormorc, it is small

cnough to bo stored in a closct or storcroom whon not in usa.

Wheolbarrow Typoe Sprayor - (Platc 1)

A sprayor was dovoloped for tho use of the Toxas Dysontery-Fly Control
Projsoct to supplomont cxisting hand spraying cquipment. It is primarily an

outsida sprayor, although cortain indoor uscs may also bc found.
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Requircmonts and dosign considorations werc as follows: The sprayor
should bo of tho whoelbarroew type, light, strong, compact, casily portablo,
of approximatoly ton gallons liquid capacity, and designed for usc with an
air comprossor mounted on a light pickup truck.

In ordor that thc framc of tho sprayer bo both strong and light, it was
mode from 1 inch diametor chromc molybdonum stocl tubinge Utilizing g pncue
matie wheol 155 inchos in diameoter and undorslung type of framowork, a dosign
was obtained wherein, the ecnter of gravity was low cnough to prevent over-
turning and the sprayor was compact cnough to bo casily garricd in a light
truck. Sinec the sprayer was to bec of the compressed air type, two scparate
tanks, onc for spray solution and onc for comprossed air, worc mounted, onc
bchind the other, The tanks werc surplus U. S Army oxygen containors for
airplancs, constructed of 1/16 ineh stainloss stocl, to form a cylindor 12
inchos in dismoter with domc shaped cnds, overall length of 24 inches, and
capaeity of 2100 cubic inches.

Although tho original design prossurc for thosc tanks was 400 psie, after
installation of adapting fittings in the tanks they were retested for 100 psi,
It is not recommended that pressures above 100 psi, be used in the sprayer,

The tank nearest to the wheel, called the spray tank, was fitted with
a filler neck and aap, and o pickup pipe with exterior hose fitting, both
taken from a Lofstrand hand sprayer, thus enabling replacement gaskets and
pther parts to be easily obtainables, The other tank, called the air tank,
was fitted with a standard Schrader air valve, By connecting the two tanks
aoross the top with 1/4 inch pipe, and installing a cutoff valve, a bleeder
valve, and a pressure gage in the system, air pressure could be maintained in

the air tank while the spray tank was being filleds



Plate 1. TWheelbarrow type ooups
air sprayer of nine ‘gellems
liquid capacity.
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THE OPERATION AND EVALUATION OF DDT DISPERSAL e
FROM THE STEARMAN TYPE PT-17 AIRPLANE “

He Stierli, W,R. Schmitz

Preliminary Tests:

During this period oonsiderable time was spent in evaluating the per=
,foi-mance of the Stearman Type 220 H.P. PT-17 airplanc. Numcrous tosts wore
made with both the spray and the thermal acrosol typo dispersal of 20 pcrecnt
(by weight) DDT in Velsicol NR=-70,

A portoble woathor tower, 6 1/2 feet tall, was constructed to facilitate
acouratc measurcment of csscntial mctoorological variables during tests. Alr
tomperaturcs were obscerved at 6 feet ond 1 foot above the ground level using
paircd mercury thermomcters shiclded from the dircet radiation of the .sune
Average wind velocitias were scourcd ovor onc minute periods with a 4 inch
diamcter pinwheccl ancmomcter at the 6 foot levels A scnsitive vanc with re=
movable pivoet was mounted on the top of the tower for obscrvation of wind
dircetion, The diffcrecnec in temperaturc of the air at 6 foct and 1 foot
above ground is an indieation of wvertical thermal air movoment, Downward air
movement ocecurs during a condition knowm as "inversien" (TS'TI a plus valug).
Thorml upward movement of air mormally occurs during a condition of "lapso
(TG-T1 a ncgative valuc)s It is generally accopted that best deposition of
small spray particlecs is obtaincd during conditiens of "inversion".

Carbonecoated slidcs werc uscd to samplc the deposited droplets, and
? the mass median diamoter aﬁd arca dosc worc dato:minod by countinge For cach
tcst, two lines of stations, about 100 fect apart, werc sct-up; the atatlons
in cach linc were 25 foot apart, In summarizing the data, the Valucs fo? “the

twe cerrcsponding stations wcre avcragcd and rocordcd af ona figurol .
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Cross=wind flights of the airplane were made using three new nozzle
arrcngements. Each se% of nozzlas was testod twice, and the mass median
diameter and area dose at various distances from the lire of flight were
determined. The results of these *tests are summarized in tables 12a and
12b, The test data indicate a non-uniform distribution of spray regardless
of the nozzle arrangement employed, Furthermere, it appears that any of the
alternate arrangqnwnts could be used satisfactorily, It was noted that with
a light to medium breeze, the first drops were deposited on the ground about
25 to 75 feet from the line of flight of the airplans, depending upon the
elevation of flight and wind velocity, The original and present arrangement
of nozzles (showm in test 1) being used consists of five Spraying Systems Co,
o, 1/4IN12 Nozzles,

Following the recommendations of TVA, the discharge section of the ex=
haust venturi was reduced from 22 1/2 inches in length‘to 10 incheses The
effects of shortening the venturi were tested by several crossevind flightss
but the data showed no significant change in particle size, recovery, or dis-
tribution., The results of the tests are summarized in tables 13a and 13be
It was noted thﬁt the thermnl aerosol with a light 4o medium breeze, deposited
the first drops about 40 to 140 feet from the line of flight of the airplans,
depending upon the elevation of flight and the wind velocity.

Multiple swath tests, with both the spray and thermal aerosol, were also
made. Two rows of slides wore placed perpendisular to the iines of flight

!

and extended for 500 feet, The airplane madr four iiighte, cach at 100 feet -
intervals, as indicated by the diagram in {tabls 143. ia gsneirodg with spray

applications better recovery of DDT woc obtained, but the distribabion was

less uniform, .The thermal aercsol gave bettsr dissributica than tue spray

but the recovery was poorer. In making multiple swaths with the nirplans,
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Table 12b, Recovered dosage and mass median diametoer obtained in spray application of
20 percent DDT in Velsicol NR70 by PT=17 airplans, April 2, 1946

Unﬁﬁéwsm

Upwind e
\
Test Distance
e et 25 0 25 | 50 s | 100 | 125 | 150 | 175 | 200 225
Aroea Dose
L | 1ne DD7/acre 0 0 | 04545 | 0,057 | 0,030 | 0,016 | 0,011 | 0,007 | o 0 0
R i 0 0 620 99 255 50 70 50 0 0 0
Microng . - - -
Aroa Dosa -
3 1h. UUH\WDHQ 0 0 0,100 0,093 0,086 04055 0,181 0,015 0,012 010 O
aﬁzﬁe 0] 0 200 150 259 170 180 115 67 65 0
w.ecrons .
Arcea Dose
- u( & * [ ] L ]
2 5 UUH\DOHQ O .O 0 0,193 04260 0.231 0,013 0 OO# 0091 | 0,007 0010
.2Eﬁ 0 0 0 345 300 250 100 33 220 40 44
Microns. ; ]
Arca Dose ) 43 | 0.,00 0,004
5 1%, UUH\DD1Q 0 O 0 0,079 0502 00179 0,088 0,042 0.0 004
1?@5 0 0 0 95 425 260 240 170 110 50 48
. Micirons . . : : _
Aroea Doso 0.0 .188 0.028
6 gL UUH\DOHQ. O 0 0 O-OHH 0 «034 0,013 0,085 96 0,079 [0,18
. D 0 0 0 200 170 | 210 210 195 | 225 150 160
ficrons . : . : . .
‘Area Dose - -
. . 0,086 0006 Del32 0.02 0,006 0,036 0,010
¢ | _ihe DD0/atee 0 o | 0.009 | 0.317 2 51 0, .
M{D . 0 0 125 "375 170 100 142 135 33 115 150
_Micronsg ) r b - - - : 2
Aren Doso 0 0 0 0 04250 | 0,013 | 0,048 | 0,031 | 0.126 |0.039 | 0,012
8 1bas Uue\mnﬂo _ A N .
MMD 0 0 0 0 390 100 205 63 105 140 75
Microns
Notes: 1.

3. All area dosc calculations are based on th

Each figure is an avorage of two detcrminations,
2e¢ Bach flight was oross-wind . . .

e ooﬁd&wnm mothod of onalysise

—gﬁ—
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Table 13b. Racovoroed dosage apd mass median dismotor obtained in thormal aorosol application of
20 porcont DDT in Velsicol NR70 by PT-17 airplanc, April 3, 1946.

_ Uprrind Dovmrind |
Taost Distanco ‘
- ik 10 40 65 90 115 140 | 165 190 215 240 290
T L el I 0 0 003 | w001 | .002 | .001 | L0086 | ,003 | .003 ' 004
. )l 4 . ; ; :
Loy, U o =
ons i 0 0 0 40 50 55 | 35 51 a1 40 51
ford ___Microns ' B ; .
2 Araa Doso
. : 004 | o002 | ,002 003
Forn im0 a2 0 0 0 004 004 003 B ‘
- W,
s o 0 0 0 0 52 55 | 48 50 45 42 | 53
| furd | Miorons ) _ _ .
2 o 5
S T L el 0 0 0 0 006 | 4004 | 4003 | o006 | .004 | o001
1hoI'CT/acre ) : : .
Vone D 0 0 0 0 0 57 51 42 62 43 32 e
turid Microns 4 . A : . o
N Arcn Dosc A 015 029 i
o b DT 0T 0 0 2016 | 4005 | o008 002 | .004 | o008 | .01 013 029 |
Ven- N 0 0 73 51 52 37 49 56 58 &5 85
turi Jlcrons .
5] A+gn Dosa 008 a7 0%
- e pane 3 OH oom Oooa OOH COC 003 \.O(C
Short ibDildacro 9 o <011 0020 alids ° * ° ° |
Vop- MID 0 0 50 58 63 54 a7 30 72 33 43
Eurl M ovona s i g : :
6 Asoa Doso 003 00 003 | 001
m WHOH.AG Ebpﬂ\m ara 0 QOOH QOO@ OOOQn éoom OOOW ﬁoow o J b4 u. @ |
i MMD 0 25 3 43 54 40 40 39 36 47 34
vus Microns . : . : . : : :
7 Arca Dosc
§Hsit by bopiaal] O 0 007 | 002 | 4004 .005 | 4003 | .002 | 001 | .001 004
Ven- MID
. : A 3 53
fur W 0 0 100 45 46 50 7 35 25 1
NOTES: 1. Each figuro is an average of two figuross

oo cisissian

2e Each flight was cross-winde.

3, All aroca doso calculations arc basoed on the counting

mathod of analysise
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muich of the disperéed QDT overlapped previous swaths made by the airplanee
With the thermal aerosol it was observed that the white cloud continued to
move along close to the ground for several hundred feed beyond the slidese
The slides which were exposed to all of the swaths of the airplane tended

4o have more DDT deposited on them than the slides which were only gxposed to
one swath of the airplane. In treating large areas, the overlapping of swaths
gives better distribution and alsc better recovery of ths DDT dispefsed,
Multiple swaths of the spray generally show a peak deposition of DDT on glides
25 feet downwind from the line of flight and a marked reduction in depositien
of DDT on slides 75 or 100 feet from the line of flight. The results of
multiple cross-wind swath tests with both spray and thermal aerosol are summ=
arized in tables l4a and 14b. It was noted that apparently satisfactory re=
covery of both sprays and acrosols was obtained during application with sure
face winds as much as six miles per hour, The awathsbwere displaced 25 to 50
feet, which does not appear excessive for routine treatments of moderate to
large size plots. However, 1t must bo realized that these tests were performed

during marked conditions of "inversion" end with the airplane at very low

altitude,

Treatment of the Savannah Wildlife Refuge s

Weekly treatment ;f‘four Savannah Wildlife Refuge plots for studies on
the effects of DDT on aquatic and terrestrial forms of life was begun on
May 1, 1946, In order to treat the pqols with spray and aerosol under similar
conditions two airplanes are utilized, One airplane applies spray to pool 6
(270 aeres)* and pool 2 (185 acros) while tho othor disperses the exhaust

aerosol to pool 3 A (120 acres) and pool 3 (240 acros) e

* Treatment area includes the pool area plus a strip dpproximately 100
feet wide around the pool,
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Tgblae 14b. Rocovered dosage and mass median diameter obtained in multiple swath application of
20 percent DDT in Velsicol NR70 by PT=17 airplans, April 5, 1946,

All aroa dose calculations are based on the counting mothod of analysis.

Distance, foet TEST NOo 1 TEST NO. 2 TEST NO. 3 TEST NO. 4
Lines of flight Thermal Aerosol Spray Thermal Acrosol Spray
indicated by MD Area Dose MMVD Area Dosc MMD Area Dose MMD Lrea Doso
arrows Microns |1b.DDT/acre Microns |1b,DDT/acre Microns [lb,DDT/acre Microns [1b.DDT/acre
— 0 0 0 0 0 0 0 0 0
25 0 0 365 0328 0 0 131 040
50 28 «005 121 0204 71 014 208 N 040
75 38 «020 162 «097 51 +006 112 o045
—= 100 44 #005 48 011 46 «006 80 012
125 57 «016 334 0204 51 2008 325 «305
150 50 #007 193 2052 58 0015 137 «089
. 175 45 +005 69 «036 59 015 166 .040
——> 200 43 o006 165 463 48 »010 164 161
225 75 «019 253 +049 50 <027 272 <190
250 63 »019 149 0131 46 020 104 042
275 47 «008 139 JO85 50 018 119 062
—> 300 63 015 142 0101 42 ,010 247 «197
325 72 017 407 o415 76 «050 271 0293
Wind 350 60 +010 400 #3111 63 038 130 0126
Dirocction 375 42 «004 93 031 44 014 104 041
400 62 015 103 «0565 47 014 94 021
425 53 »006 67 027 - 48 #013 46 014
450 73 014 63 «016 49 D11 74 +022
475 79 «025 92 041 63 0023 138 2027
500 63 +015 97 «032 39 0012 95 018
NOTES: 1. Each figure is an average of two figuros.
2o Cross-wind flight at 100 feet intervalse.
Se
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The output dpsage for both spray and aerosol is 0,1 lb, DDT per acrae,
employing a solution céﬁtéining 20 percent (by weight) DDT in Velsicol NR70.
Applications arv made at an elevation of about 30 feet wherever possible, and
roughly 20 feet above trees and other obstructions. Uniformly spaced and
parallel swaths of 100 feget width are obtained by using existing landmarks
and twenty-five 4 ft. x 4 ft. yellow markers strategically placed for guid-
ance of the pilots The markers were instglled at 500 feet intervals perpen-
dicular to the lines of flight., The pilot can fly over a marker for his
first, sixth, eleventh, etc,, swath with satisfactory spacing of intermediate
swaths. To minimize natuml flight hazzards it was necessary to remove several
tall dead trees from pools 6 and 3 A.

The treatment time for pools 6 and 2 are about 27 minutes each for a

total of approximately 50 to 55 minutes. Pools 3 and 3A are treated as a

unit and normally require 45 to 50 minutes for application.

Table 15 presents a typiecal log of operations for the spray and acrosol
troatments at the Savannah Wildlife Rofugc.

Tho evaluation of the amount of DDT actually deposited is dctorminodrby
chomical analysis of the DDT deposited on 3 inch x 12 inch glass panclse
On cach of the ponds, twelwe stakes werc placed in a "horsoshoo typo" arrange-
ment with a small platform nailed on top of cach stake to hold theo glass
panol., Two dikas along the ponds were also sclcoted for sampling stations,
and six stations werc placod on cach dikcs.

Initially it was dosired to usc carbon-cocated slides to sample the do=-
positod DDT, with only an occasionai check by aotuél chomical analysis of DDT, -
Becausc of tho time réquircd to placc slides or glass pancls on'oagh of the
four ponds and along two dikss, it was nocassary to placc the slides or panols
on tho stations the day bofore the actual airplanc treatment, which occurs at

dawn. Boeausc of hoavy dew or rain, too many of the carbonecoatcd slidos worc
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Tablo 15, Log of airplanc spray and acrosol oporations at tho Savamnah Wildlifo
Rofuge, Junc 18, 1946
Timo T T T, - T v Wind
R
5 « e 1 6 Dircection ki
5330 T1led | 7048 0.6 240 wsw m 18 A.M, Official sunrisc
Sun cmorging from clouds.
5:30 Sky mostly clcar; but some
5340 Tle4d | 7160 O 248 SwW hazincss and ground fog.
Taylor start acrosol Pools 3 & 3A
550 7148 | T1la2 0«6 265 SW 5:34 Johnson start spray Pool €
6:00 7240 | 7240 0.0 2ok SW 6:01 Johnson finish Pool 6 (27 min.)
6:10 7248 | T248 040 248 WSW 6:02 Johnson start Pool 2
6 ¢20 T3e2 | 7348 =046 1.8 SW 6:20 Taylor finish Pools 3 & 3A (50 min)
6 :30 738 | T440 «0e2 3w SW 6:29 Johnson finish Pool 2 (27 min,)
Maximum| 738 | 7440 046 3e2
Avorago| 72,3 | 7242 0ul 24 SW ]
Minimum|{ 7le4 | 7048 =046 1.8
DOSAGES : ]
Spray : 25¢1 galse for 455 acrcs; 0410 1b.DDT/acro
Acrosol: 2440 galse for 360 aecrcs; O

.12 1b.DDT/acro

- 26 =
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ruined, and this method of analysis had to be abandoned in favor of quanti-
tative chemical analysis’ of DDT,

Special boxes similar to a microscope slide box were constructed to hold
the 3 inch by 12 inch glass panels. Aoetone was used to wash the DDT off the
panels into beakerse The washings were then placed in test tubes and the
entire amount used for analysise. A colorimetric procedure based upon nitration
of DDT and addition of sodium methylate to develop the color was used for DDT
analysis.,

The ponds are fairly open and free from obstructions except along the
dikes which are grown up in varying degrees with vegetation, brush, trees,
etc., The dikes along pool 6 is particularly dense, Considerable "saw grass",
lotus and 1lily pads are in each pond, but these do not interfere with the
flight of the airplane, or sampling of the deposited DDT,

Table 16a presents the maximum, minimum, and average meteorological
readings obtained during applications, The recovered dosage for each pond
and dike is repofted in tables 16b and 16¢c as the average of the twelve
stations on the ponds and the average of six stations on the dikeé. The stan=
dard error of the mean for each pond and the dike is also given, With the
spray type dispersal of DDT, the recovered dosages have ranged from a low
of 37 peroent to a high of 86 percent recovery on the ponds and from 13 per=
cent to 82 peroent recovery on the dike, With the thermnl aerosol type dis=
persal of DDT, the recovered doéages have rangéd from a low of 5 percent to
a high of 25 percent recovery on the ponds and from 1 percent to 18 percent
recovery on the dike. Although the spray gives a much higher recovery of DDT,
the distribution is somewhat spotty. Occasionally, stations which are no
more than 30 feet apart will vary in dosage by more than a hundred fold. The

thermal aerosol gave a more uniform distribution, but the.recovercd dosage was

also much lower. Roughly four times more DDT was recovered from the spray than




Tablo 1l6ae

acrosol applications at tho Savannah Wildlife Rofuge statring May 1, through
Juno 26, 1946,

Summary of meteorological data and dosages for airplane spray and

Motcoorological Conditions

Output Dosage

Date iy e, v Wind 1bs, DDT/acre Romarks
6 6 1 ( mv D3 £3 S
mph irection pray Aerosol
Max, 6940 -146 L 443 b
5/1 | Ave|68e5 = |=147 3ol NE 0,410
Ming 6840 ~1.8 1s7
Mox. 56 ¢6 162 249 Solution pressure was too
m\o Av,e| 5641 ‘ Oel 2e2 WSwW 0,07 low for the desired out-
Mine 558 -0g8 1.3 pute
Maxe " 6760 Oe2 562
5/21 | Av.|6640  [=0s2 = |37 w 0410 0,410
Mine 6548 alal 241
Max. 6304 1a01 6e3 ) Aerosol nozzles werse
ﬂ\mm Ave} 6046 062 = [447 . i 0610 0,09 |partially clogged at end
Mine 590 «046 246 of treatment,
MoXe 6762 0,0 446 Aerosol nozzles were
m\# Av.[ 6740 - 1=0,61 441 N 0,10 0,056 partially clogged.
Mine 6648 =046 340
Maxe Cry BT New nerosol nozzle
@\HH Ave] 7344 ] 069 1,0 ENE 0.10 0413 tips installed.
Min,. 71,0 -0.4
Mazxe T3e8 0 e6 302
6/18 | Ave| 7243 sl (Bt sw 0,10 0412
Mine 71 44 =046 1:8
Vax. 8Bl " " DY 345
6/25| Ave674e5 | Oet 248 NITW 0,10 0412
Min, 6642 ~0e¢3 16

NOTE: .Rain and other unfavorable

week begimming May 13th.

metorological conditions prevented treatment during the

R
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Table 16b, mmoo4mﬂm&mmomsmm obtained in thermnl aerosol applications of 20 percent
DDT in Velsicol NR70 by PTI=17 airplane at the Savannah Wildlife Refuge.

POOL # 3A

POOL # 3 DIKE ALONG POOL 73 - 3A
DATE Dosage ‘
Applied Dosage | Standard| Percent| Dosage | Standard| Perceny Dosage | Standard Percent
1ba Recoverel Error .| Recovery|Recovered| Error |Recovery Recoverd Error |Recovery
DDT/acre| 1b.(1) 1b. 1bs(1) 1bs 1be(2) 1b.
1DDT/acra | DDT/nora DDT/acre |DDT/acre DDT/acre| DDT/acre
May 21,1946 0410 04005 + 0,001 5% 04012 + 0,005 12% 0,006 + 0,002 6%
Moy 28,1946 0409 0,008 +.0,002 9% 0,005 + 0,001 6% 0,0012 | + 0,0002 1.3%
June 4,1946 0405 046003 + 0,001 6% 04008 + 0,001 16%
June 11,1944 0613 0,033 + 04007 25% 06031 + 0,004 24% 0,023 + 0,008 18%
June 18,1944 0412 04014 + 04005 12% 0,008 + 04,002 % 04010 + 0,002 8%
June 25,1944 0412 04011 + 04003 9% 04013 + 0,002 11% 0,016 + 0,003 13%

NOTES :

1. Average of 12 stations,

2e Average of 6 stations.

3« All dosage calculations

are based

on quantitative chemical analysis of DDT,
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Table 16c. Racovered dosags obtained in spray applications of
NR70 by PT~17 airplane at the Savannah Wildlife Refuge.

20 percent DDT in Velsicol

POOL # 6 POOL # 2 DIKE ALONG POOL # 6
DATE Dosage Dosage Standard Parcent Dosage Standard | Percent Dosage Standard Percent
Applied |Recovered| Error |[Recovery |Recovered| Error [Recovery |Recovered| Error |Recovery
1b, 1b.(1) 1b, 1be(1) 1b, 1bs(2) ib,

wwe\mowm Uua\moam DDT/acre U@H\mowm bUH\chm DDT/acre GUH\wQam
May 1, 1946 0,10 0,060 + 0,017 60%
May 9, 1946 0407 04032 | + 0.005 46% _
May 21,1946 0410 04041 | + 0,010 41% 04050 | + 0,007 50% 0,028 + 0,012 28%
May 28,1946 0410 04046 + 0.,0%0 46% 04086 + 0.021 86% 0,013 + 0.004 13%
June 4,1946 0410 0,063 + 0,019 63% 0,038 + 0,010 38% 0,050 + 0,029 50%
June 11, 1946 0,10 04044 | + 0,009 | 44% 0,069 | + 0,012 69% 0,038 + 0,008 | 38%
June 18,1946] 0,10 04037 | + 0,003 | 37% 0,047 | + 0,016 47% 0.014 + 0,008 | 14%
June 25,1946] 0410 04038 | + 0,003 | 38% 0,083 | * 0,018 83% 0,082 + 0,049 | 82%

NOTES :

1, Averagas of
2e Average of
3 All dosage

12 stations,
6 stations,
calculations are based on quantitative chemical analysis of DDT.
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from the thermal aerosol, It appears significaﬂ% %hat the best recovery of
thermal aerosol occurred on June 6, whon the average wind velocity did not
exceod 1 mepohs, during application and the averagé temperature differential
(Ts"Tl - 0.9°) was greatest,

Treatment of a Foraest Plot:

Four satisfactory spray applications of 30 percent DDT in Velsicol NR70
Weré made on a 57 acre forest plot at Camp Stowart, Georgia. Three Spraying
Systoms Co. fan pattern nozzles No, 1/4T8010 with pressurc of 70 psi, were
employed, The spray was dispersed at the rate of 3,25 gallons per minute
using swaths of 50 feot to obtain an output dosage of 1.0 1b. DDT per acre
por application. Uniform swaths were sccured by flying in one direction and
parallel to a highway bordering the plot when dispersing the spray. A4 £t X
6 fte yellow plywood panel was moved perpendicular to the line of flight as ‘
a guide to the pilot for spacing his swathse. Although the spray drops wore
fairly large, the distribution over the arca wms good and a substantial pono-
tration'through thae trecs and underbrush vwas observed. The inscct population
in tho aroa wms practically oliminated shortly aftor troatment. However,
reinfostation from the untreated surroundings occurred during the weekly ine

torval of spraying.
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CHEMICAL INVESTIGATIONS BRANCH

WeRe Schmitz, M.B. Gootto, S.B. Richter

Chemical Deterioration of DDT in Residual Spraying

From information available, it was concluded that DDT applied as a ro-
sidual spray at the ratec of 200 milligrams per squarc foot should remain toxic
to insects longer than the prosent offoctive period, Since flies, mosquitocs
and other insccts probably remove rolatively little of the DDT applicd, a
series of tests have been sct up to determine what factors arc most influential
in the detcrioration of DDT,

Three types of surfaces, wood, paper, and glass, were Selccted_to be
treated with both 5 percent DDT in kerosene, and the standard U.S.PoleSe 5
percent DDT in xyleno emulsion, hereafter referred to as emulsion. The wood
pancls were made from poplar wood, and thc paper panels were wood panels
covered tightly, but net pastod, with wallpapeor. All of the panels wera
3" x 12" and were sprayed by a micro-sprayer, This sprayer sot-up consisted
of a Spraying Systems Co, siphon type atomizing nozzlo which mixed the com-
pressed air and liquid cxternally., Tho spraycer was sct with nozzle pointing
dowvnward, and with a 5 millilitor pipotte bént at right angles, attachod to
the liquid feed sidce A small air pressurc of 30 to 40 millimeters of mercury
was usod to minimizc bouncing of drops from the panclses The nozzlo was placcd
about 3/4 inch abova the surface of tho pancl, The pancls woro movod.by hand
on a tract which kept them always under the nozzle, With this apparatus, it
was possiblo to spray cxactly onc milliliter of solution or 50 milligrams of
DDT on cach pancle

The DDT on the wood pancls was rcmoved by scraping off the top 1/8 inch
of tho surfacc and oxtracting for four hours with benzene in a Soxhlet ox-

tractor. Tho DDT on the paper pancls was romoved by outting the paper apround
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the odge of the pancl and oxtracting with bonzene in a Soxhlet extractor for

two hours. The glass panels were simply washed with benzene to remove thse

DDTs A colorimstric procedure based upon nitration of DDT and addition of

sodium methylate to develop the color was used for DDT analysis.

Triplicate panels with both 5 percent DDT in kerosene and 5 percent DDT
emulsion on glass, paper, and wood surface were prepared and an initial anal=-
ysis made on each to determine the recovery from each type panel. The results
are summarized and recorded as test 1 in table 17, In all cases better than
90 percent of the DDT was recovereds
As a control for the other tests (test.2, table 17) duplicate panels with
5 percent DDT in kerosene and 5 percent DDT emulsion on glass, paper, and weod ‘%
surface were prepared and placed in the dark for a period of one month at
room temperatures. The DDT on these panels were thus subject chiefly to vary=-

ing room temperature and aging. It is interesting to note that loss of DDT

'é from kerosens=glass panels was quite appreciable, with 63 peroent recovery il
obtained. On the other type panels only a slight difference was found from i
the initial analysis.

The effect of high temperature on DDT was determined (test 3, table 17)

by plaeing duplicate or triplicate panels with 5 percent DDT in kerosene and

5 perecent DDT omlsion on glass, paper, and wood surface in an oven at a |
constant temperaturc of 140 degraes Fahrenheit for one week. Becauss .of the
capacity of the oven, it was impossible to run more than four panels at one

time, On the kerosene-=glass panels only about 9 porcont of the DDT was ra=- i

covared as comparod to 100 percent for initial analysis and 63 percent ro- ?

covery for korosoneeglass pandls in tho control series. The paper~kerosene

panels and woodekerosene pansls gave rgspectively 53 percent and 49 porecnt |

racovary as comparcd to 85 percent and 86 percent recovery in the control
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series, while emulsion=glass,-paper, and-wood panels gave respectively 64
percentg 68 percent, and 78 percent recovery as compared to 97 percent, 97
percent, and 90 percent in the control series. The recovery of DDT applied
in kerosene solution is significantly lower than DDT applied in emlsion form.
Duplicate panels with 5 percent DDT in kerosene and 5 percent DDT emulsion

on glass surface only were held for one month at a constant temperature of
40 degrees Fahrenheit (test 4, table 17)s The kerosene=-glass panels gave 76
percent recovery of DDT, while the emulsion glass panels gave 100 percent re=
covery of DDT, This recovery of DDT is sligﬂtly better than for the coryes=
ponding centrol panels, showing ne loss of DDT when subjected to cool temper-
atures;

" Duplicate panels with 5 percent.DDT in kerosene and 5 percent DDT emulsion
on glass surface only were prepared and. exposed to ultraeviolet light for 248

hours, or 31 eight hour days (test 5, table 17)e These panels wers placed in

a bﬁx and thus all other light was shut out except for the ultra-violet lighte
The light was not operated continuously, but for 8 hour periodse The kerosene=
glass panels gave 41 percent recovery of DDT and emulsioneglass pansels gave

65 percent recovery. This indicotes that ultra=violet light can cause loss

of DDT possibly by acting as a catalyst or perhaps by producing enough heat

to souse the loss of DDT. There was no circulation of air in the box con-
taining the panels and after long periods of exposure the temperatﬁre réached
as high as 113 degrees Fahrenheite.

Flaking tests were also conducted to determine how much DDT is lost by
flaking (test 6, table 17). Duplicate panels with 5 percent DDT in kerosene
and 5 percent DDT emulsion on glass, poper, ond wood surfaces were preparede
Each panel was covered with a heavy grade filter paper and sealed along the

edge and back with scoteh tapse This covering was about'% inch from the sur-
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face of the panelse All ﬁg%els werse mnﬁnted in a single line on a large piece
of plywood and suspended by hinges at the tope This enabled the plywood to

be raised 18 inches from the wall and dropped giving each panel the same
degree of vibratione This was done twice a day for 42 times over a period of
one monthe Any DDT flaked off had to rempin within the covery whioch after a
-month's time, was removed and the content analyzedgﬁﬁg;DDT. In all cases,

st was found that less than 045 percent of the DDT applied had flaked offe
This indicates that very little DDT flakes off during the first month after
spraying, and that if flaking occurs to any considerable extent, it must

occur after greaber aging of DDT crystalse

The effect of humidity was tasted by placlng duplicate panels with § per-
cont DDT in kerosene and 5 percent DIT emmlsion on glass surface only, in

both dry air and saturated air (test 7, table 17)e« One large dessicator was
£i1led with calcium chloride in the bottom to provlda dry air, and another
larpo dessicator was filled with water in the bottom to provide saturated aire
Bath dessicators were kopt dark inside a box at roﬁm.temperature. At tho end
of ona menth oxposure in dry air, the kerosenn-glass panols gave 66 peroent
DDT recovery and the amulsioneglass panels gava 100 percont raecoverye This
is assantially the same as the recovery obtained from the panels oxposed for
ong month to saturated air, tho kcrpsenceglass panals gave 74 porcent DDT ro=
covery and the omulsioneglass pancls gave 98 percent recovorye Thus, littloe
offoct of humidity on DDT was dotectods

In all of tho tosts mde thus far, bettor recovory of DDT was obtainad
when using tho cmulsion form;rathor than the kerosano solution, the overeall
means baing 43469 mge of DDT per pancel for the omulsion and 35473 mga for
the koroscne solutiong the differonec far oxecading the one pcroont lovel of

signifioahco as dotcrmincd by the t-teste Significantly loss DDT was rocoverad




- B3 =

from tho glass pancls (moan -of 35.77 mge) than from tho papor (43.66 mge) OF

;
i
=
0
.

wood (4245 mg.) pancls, thero boing no signifieant differcnce botweon tho
1attér two. It is notoworthy that in test 1, the initial analyscs from glass
wero higher than either papor or wood and thesc figurcs'aro actually includod
in the moans given above. Dospite this fact tho diffcronce cxccods five por=
‘f cont lovcl of significancce

ihis oxperiment was dosigned so that cach test would run over a poriod
of throc months, with analyscs being made at the cnd of onc month and threo
months? timo. The rosults rcported arc for only tha onc month poriode Alsog
tosts arc simultanoously being run to dotermine the offcct of inscet aotivity
on tho detorioration of DDT.

Watcer Wottable DDT Powdars

Several oommercial water wettable DDIT powders were tested and a compar-
ison made. (See table 18) The factors considered on sach powder were the DDT
* content, particle size, wettability, stability, flocculation, and the facility

with which it passed through a spray rnozzle,

The DDT content as stated by the manufacturer was considered to be correct

and no chemical analyses werse made for DDT in the various powders. The data

on particle size was obtained éy‘screening each powder through a 325 mesh or
44 migron screen with tap waters The results on particle size are recorded
as percent by'weight of the powder less than 44 microns in diameter, An
attempt was made to screen each powder in the dry stata, but the tremendous
number of large aggregates of small particles made 1t impracticals In water,

most of the aggregates were broken up and would then readily pass a 44 micron

SCrece

Wettability, stability, and flocculation were determined by adding the

DDT, powder. to 100 milliliters of tap water in a 500 milliliter bottle to make
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a 2-]2* percent DDT suspénsione The wettability was evaluated by counting the

‘number of shakas required to wet the powdere The shaking was done by hand
using a back and forth motion through a distance of about 15 inches at a rate
of about 120 complite oscillations per minutes. To evaluate the stability
factor, each powda was shaken 30 times, and the time for a noticeable amount
of thal pom’fder to-30ttlenout was taken as the length of time such a suspension
was stable, PBacl suspension was allowed to settle for one half hour, and was
then reshaken 30 j':imes. The time for a noticable amount of the powder to
settle out was sgain taken, Except for Noe 7, all of the powders were equally
or more stable sn roeshaking than they were with the initial shakinge. After

. cach suspensiot had settled, the flocculation of particles was observed.
Generally most of the powders settled to tha bottom, but Nos. 2 and 3 separated
and somo partgcles went to the top of the water and some to tho bottome The
same separatipn was obsarved on No, 7 with roshaking after standing, ’

The minimum prossure and nozzle opening roquired to spray cach suspension
satisfactorily was dotermined by spraying a 2%; pereent DDT suspension from a
four gallon’.hand-opora’cod aireprossurc sprayor, During the spraying, the
oporator agitatod the susponsion as much as possible. The first two digits
rofor to angle of spray and last two digits rcfer to discharge rate, in tenths
of a gallon por minuto, Thus, 80«02 nozzlo means 80° spray anglo and dis-
chargo rate of 0,2 gal/min. Essantially samc rosults wore obtainad with 50°
and 65° nozzlos as with tho 80° nozzlos,

Nonc of tho wator wottable DDT powdors tosted wore vory good and all
loave much to bo dosired in obtaining a stablo suspension of DDT in watere. Of
the powdors tosted and rcported in table 2, Noe 8 and No, 9'w£11 work satise
factorily for application from a hand sprayory provided the suspension is.

agitated somewhate Tho water wottablo DDT powdors can bo sprayed morc casily




from powor oquipmont beeause of tho botter agitation involvcds

In tho oaso of tochnical DDT such as is usod for making xylcno or koro-
senc solutions and omulsions, rather obvious ¢ifferonces in physical propore
tigs arc of little practical importancoe Howovor, wator-disporsiblo DDT
powders obtained from difforent sourccs may appoar similar but thoir proper-
tics may be so difforont that ono may be satisfactory for use in hand sprayors
whoroas anothor similar appoaring product may bo unsatisfactory.

Rosovery of DDT from the Exterior of Wild Rats

An attempt has beon made to dotcrmine how much DDT rats pick up in rum-
ing through DDT dustcd arcass Two establishments, a poultry housc and a eafe,
worae dustoed modeorately with 10 percont DDT duste Thc poultry houso was a two
gtory building with a bascmcnt; of which the top floor and bascment wore
dusted. The oafc was a throo story building with a bascment, all of which was
dustode

Snap trapss which killed the rats instantly, wore uscd to colloct the
ratse. This typo of trap prevented the rat from thrashing around and loéing
any DDT it had picked upe Tho rats word taken out of tho traps at the ostablishe
ments, and put dircetly into cloan boakors, which were brought baék to the
laboratorye

Eaoh rat was soaked thoroughky in approximatcly 450 millilitors of bonzcno
to disgolvo the DDT from the oxtorior part of the rat. Tho solution was trans=
forrod to a 500 milliliter volﬁmotric flask ond the dirt, hair, ctcs, wore
allowod to sottle to tho bottome Thon aliquot portions wore taken fo? analysise
Proviously, a known amount of DDT had becen placed on a laboratory rat, and 100
porcont of tho DDT applicd was recovcrod,

In general, the rats collcetod from the poultry houge were smaller rats

and loss DDT was rocovercd from thosc rats than the rats collaoctod from the




cafoe. It is noted that the rats from the poultry housc, near the cnd of tho

trapping poriod, showed loss DDT rocoverode This might bo oxplaincd by tho
fact that beoauscuﬁf the naturc of the ostablishment, it was nceossary to
frequontly sweep and clecan the fioors, thus removing donsidcrablo‘of the DDT
applicds In the oafc, largs rats wore collceted and considorable DDT vas
rocovored from thesce Also, noar tho cnd of the trapping period, moro DDT
was roﬁovorcd than at tho start of the trapping period, indicating the rat is
1likely to pick up morc DDT the longer it is exposcd to DDT dustcd arcass
Chaock anqusos on rats collceted from a non=-DDT dustecd arca showed only

a small blanke The rosults are summarizod in tablo 19«




\ |
Table 19. Rocovery of DDT from the oxterior of wild | |
rats colloctod in DDT dusted arcas e : |
DATE WEIGHT DDT
DDT RATS : OF RECOVERED
DUSTED COLLECTED RATS |
POULIRY HCUSE ‘
Moy 28, 1946 ADULTS 4,79 mge
May 28; 1946 MO 2,62 mge
lny 28, 1946 WEICHT 6,71 mge
May 28, 1946 TAKEN 4,77 mge 1
Juno 4, 1946 86 gme 2017 mge |
Moy 27, 1946 Juno 5, 1946 59 gma 1.39 mge |
Juno 5, 1946 _ 140 gme 1.69 mZs
Junc 5, 1946 67 gme 272 mMEe
Junc 5, 1946 61 gme 1,24 MZe
Junc 6, 1946 57 gme Oed4 mZe ‘
CAFE 1
* I
Juno 4, 1946 357 gme TaTT MZe
June 4, 1946 102 gma 0,78 mge
Junc 5, 1946 329 fme 5¢85 mge
: Junc 8, 1946 250 gme 13460 mge
- Juna 64 1946 383 gme 11,10 mgze
lay 31, 1946 Junc 6, 1946 513 gme 5021 mge
Juno 11, 1946 510 gme 702 MZe
Junc 11, 1946 432 ghie 47480 mge
June 11, 1946 - 510 gme 2215 mge
Junc 11, 1946 393 gme 10441 1ge |
|
FARM .
NCN '
DUSTED Junc 4, 1946 341 gme 0406 mge
CONTROLS Juno 4, 1946 57 gme 0404 mge
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RODENT AND ECTO-PARASITE CONTROL BRANCH

P.A., Woke, H.P. Nicholsen, R.G. Ludwig, JeTe Grimsley

Investigations w1th 10 percent DDT duste.

The study of the effectiveness o 10 percent DDT dust for the control
of rat fleas, which was begun in May 1945, was concluded after being carried
on for slightly more than one years As has been reported previously, effactive
control from a single treatment lasted for a period of approximately four
months, or from June 1 to October 1. After that time tbs normal population of

Xenopsylla cheopis in check stations became too low to warrant further conclu-

sions concerning the effectiveness of controle

Tt was desired to learn if any residual effects of treatment could be
detected in the treated establishments v when the flea population began to build
up the following seasone For this reason the study was continued into June of
1946 when the normal X. cheopis population was again approaching a seasonal
peak of abundancee The index of X, cheopis reached 7.7 per rat in untreated
establishments on June 8, and in treated establishments on June 18. It was
concluded that no practical degree of residual control remained in those.pre-
mises which had been treated one year before.

ANTU<DDT Invesbigations.

Data gathered in Norfolk and Portsmouth, Va., concerning the use of 20
percent ANTU-10 peréent DDT dust for the control of Norway rats and ret fleas
js presented -in table 20. This dust was applied to rat runs and blown into
rat harborage areas and burrows whars it could be contacted by rats. The rat
population encountared in the above mentioned two cities during the study con-
sisted, as far as could be determined, entirely of Norway rats. No evidence
was observed of other species of rats existing in any of the establishments

hised in the studys




Table 20. Reduction in Norway rat population following use of 20 percent ANTU-10 percent DDT
in Worfolk and Portsmouth, Vae ~ April o4 -~ May 11, 1946.

3

™ Rats | MNumber Rats | Estimated
Recovered of killed by rats
Type after Odors othor means | romaining
Establishmont ANTU following | after all Degree of Reduction Remarks
: ANWTY treatments of rat population
@y @ (®) () (5)

From To

ey

Tracks of about four rats
in ANTU on day following
troatmente. All rats olim-
inated from store proper
by ANTU, Damage to merch~
1., Small Grocery 3 0 0 1=-5 Moderate Light andise ceasad after ANTU,
Romaining rats, probably
invaders, all entering
through ong holc in un-~
occupied rear room On 5th
day following troatmonte.
Large two-story brick es~
tablishment with abundant
harborage in double floors
in which poisoned rats

2, Two-story TWholo- could die, ANTU well track}
sale Poultry 3 1 5 3 Heavy Light j[ed on day following treat-
Abatboir mont . Mianagoment reported

, . noticeablo reduction in
abundance of rats follow-
ing ANTU, i
Throc-story brick build-
ing with abundant harbor-
ago in double floors and
3, Three~story Meat 13 walls of coolers in which
Packing Company 10 1 + 4 mico 1-5 Hoavy Light |rats could dia. ANTU well

trackad.s Management reé-
ports marked reduction in

55560&0% ﬁmdm.‘womosma@
thrga _timesse Y




Teble 20 Roduction in Norway rat population following uso of 20 porcont ANTU-10 percent DDT
sn Norfolk and Portsmouth, Va. - April 24 - Moy 11, 1946. (continuod)

[

Rats Number Rats Estimated
Rocovored of killed by rats
Type after Odors othor moans| romaining
Establishment ANTU following aftor all Dogrea of Roduction Romarks
ANTU troatmonts of rat population
(1) (2) (3) (4) (5)
From To i
Vany tracks in ANTU, Dam~-
hge to morchandise usually
hoovy e Damago coasod for
o nights aftor ANTU,
51ight damnge on Zrd nightd
Nona on fouwrth nighte = 7Y
44 Small Grooory 3 % 2 4 Hoavy 1 Light S1ight an.£ifth nighte. Né&q
i ¢Liborhood rats havo 6asy
hoouss - into stords Dofinitd
roduction in amount: of ~Aam-
hego aftor ANTU, Two o
bhroa  cups Of 1080 touch-
1. Invasion likelys No
0Lzon 880 ratss
Jany tracks in ANTU, Abun-
at harborage in walls
and undor f100TSae Easy
5o Smll Cafc and s . Lccoss for ncighborhood
Confoctionary 2 1 4+ 1 mouso | Modorata Light ratse Invasion 1ikoly.

Mony tracks in ANTU, Abun-~
dant harboraggs, undor floof
Aftor ANTU, damago coasod
6. Modorate Sizad sn contrast to usually
Crocor 3 1 . hoavy damago bofora,e lana-
7 Hoavy Light gomont woll satisfiod.
Tmmodiate invasion of ap=
othor group of rats not
1ikely bacauso aceoss is
not Gasye

W\
o




Tgble 20, Roduction in Norway rat population wowwo£W§m¢moowwowowoouﬁ »zedlwowQHOQE&oua
in Norfolk and Portsmouth, Va, - April 24 - May 11, 1946, (continucd) .

Rats Number Rats Estimated
Racoverad of killecd by rats
Typo aftor Odors | othor moans | remaining
Establishmont . ANTU following after all | Degroo of Roduction Remarks
ANTU trecatments of rat population
(1) (2) (3) (4) (5

From To

Tracks of twc rats in ANTU
No now tracks aftor fivo
nights. Ono rat scon on
7. Small Cafa 0 1 1 2 Light Light f£ifth day. Ono rat killod
after 1080, Roady accoss
from outsido. Rats sub-
soquent to ANTU may have
beoaon invadcrse ;

8, Small Cafo 1 1 g Modorate| Light ANTU woll tracked.

ANTU well trocked. Aftor

- ANTU nightly domage bocame

nogligible, ANTU not used
- ’ in salcs dcpartmont of

9, Large Grocory and : 25 mﬁowo..pum uscd mmouwsmww

Dgolicatosscn 31 3 + 2 mi 8 He Light in dclicatcsson on SCCOX

\ o s e} B floor. Rat infestations re

"~ | mainod in thoso parts of

storo until 1080 was usods

Many tracks in ANTU, Dam-
ago reduced from cstimated
$5,00 nightly to noglibib-
. 1o, No longcr scc ratse
10, Small Grocery 1 3 6 1-5 Heavy Light Odor roported from benoath
floor of homp joinod to
yoar of store. Much harbex
ago amilablo and roady -
aceQss from outsides In-,
vasion by neighborhood *
rats likely.




Tablo 20e Roduction in Norway rat population following usc of 20 percont ANTU-~10 porocnt DDT
in Norfolk and Portsmouth, Vae ~ April 24 - May 11, 1946, (continued)

Rats | Humber Rats Estimatod
Recoverad of killed by rats
Typo aftor Odors othor meand remaining
‘Establishmont ANTU following| after all| Degreo of Reduction Remarks
ANTU troatmonts of rat population
(1) (2) - (8) (4) _ (5)
From _To , ot nrpeenmmeet
ANTU wcll trackod. 1080
not uscd bceausc rear |
, storago arca whore infost-
11. Small Grooery 0 0 1 % Fow Modorato | Light e T ek
tho outside, presonting a
mwmmmmNMm noighborhood oswm

Wany tracks in ANTU at fou
holcs, No damage to mereh=|-
~ landisc following ANTU in

12, Small Groeecery 0 0 & 3 Modorate | Light contrast to damage usually
oxpocteds Rats have roady

accass from outside and inj
vasion is likcly, :
LNTU well trackcds Rats
oliminated from front storg
part. Soveral holes in

13, Large Grocery and coiling of dclicatcsson
Wholcsalo Dol=~ 19 part not trcatcd. Remaining
jcatecsscn +3 mico 0 4 ¥ | Hoavy Light rats were in declicatcsscn.

Totals 76 13 64 34-46
(1) A1l rats cncountored were w9¢ﬁ¢m450w<omwccm.

(2) Each isolated odor is considorcd as ono decad rat,
(3) Trapping 1080, otce A
(4) Basocd on observation of tracks in tracking duste
(5) Bascd on pro~ and post-ANTU ostimatcsa

* Not counted in total surmation.




It should be noted that no figures representing control are given on the

table, Rather, the terms "heavy", "moderate" and "light" are used to indicate
a comparison between pre= and post-treatment rat populations. It has becoms
necessary to use these indefinite terms because the number of rats recoversed
following the use of ANTU-DDT frequently represents only a small part of the
total number killede This is apparent when it is realized that rats poisoned
by ANTU do not die rapidly, but usually live from 18 to 30 hours after contact,
This length of time permits rats to ;eek their habitual harborage which may be
a considerable distance from the site of dusting, |

Effective control depends largely on thorough treatment of all rat. runs,
burrows and harborage areas. It has been observed that where this has not
been possible, rats using these runs, burrows and harborages have survivede

As in other tests, the dagree of initlal contrel achisved against rat
floas in the Norfolk and Portsmouth tost was satisf;ctory. Data indicate that
ninety-eight percent reduction resulted within four teo five days following
troatment, Tho pre=treatment rat flea index in the two cities was relatively
low, being 145 for X. choopis and 347 for all rat floase The determination of
these indices centered around April 27,

Investizations with other Rodenticidase

Field. tests have been unéertakon with a rodentieide of Gorman origin, 2
chloro e 4 w dimethylamino e 6 = methylpyrimidines commonly known as "castrix's
This rodentieide was submitted for testing by the U, §¢ Fish and Wildlife
Sorvicee The rodonticide was used in slightly acidified aquaeous solution, at
the rate of L/Z 0z, por gallon in throe business ostablishments infested with
Norway rats, No apparent kill resulted. Initlal tests with oagod rats ine
dicate that tho soluﬁion 1s not readily a;cepted. It has boen suggosted by the

Fish and Wildlife Sarviec that tho sample submitted for ficld tosting was nob




H

of satisfactory purity.,

Fiold Testing of the Atlas Rodaont Fcoeding Station.

Five rodont focding stations, developed for disponsing 1080 solution,
wore submitted by a manufacturer for ficld testinge Thosc stations are black
motal boxes 12 inchas long, 4 1/2 inchgs wide and 4 inchcs docps A covor,
hingcd on tho narrow dimension, my  bo lockode An opening 2 179 %2 1/2 inches
is provided at cach ond of the station to provide moans of ingross and cgross
for a rat, but too small to omable a cat, dog or child to obtain tho 1080
insida.

The boxcs arc made to fasten to the wall along rat runs and two zine
trays arc fastcn in cach stations A souffla cup is placed in cach tray to
contain 1080 solution, These stations are intended to provide a safe means
of amploying 1080 solution as a rodenticidoe

Tests were conducted with the stations in two Norway rat infested es=-
tablishments over a total of 22 days = 11 days in each establishment, and five
boxas per establishment. No rats were recovered during this periode In one
establishment at the conclusion of the test, two souffle cups containing 1080
solution were placed at ths former site of eaéh station, During the following
six days a total of six Norway rats were found dead and a seventh was killed
when found suffering a typical 1080 convulsion.

While the stations were in position tracking dust was used to indicate
the reaoctions of the rats to the stations, Only one rat was known to go
through a station, Another entered partially but withdrew. Ratsrepeatedly
ran over the top of a third and readily approached others, but did not enter.

Although the above described rodent feeding stations undoubtedly provide
safety in using 1080 solution, their usefulness in their present form for the

control ‘of Norway rats~is' seriously deoubted,




Pactors which contribute to the failure of this device are as follows:

1, Norway rats do not seem willing to entere
2+ The stations cannot be used at many sites whers it would bse
desirable to set out 1080 solution because:

(a) They are too large (4" x 12" x 4 1/2")

(b) Their use is further restricted by the manner in
which the cover is hinged. Considerable space (15") is
required vertically in order to service them.

‘ (¢) The necessity of lifting this cover makes it use-
less to place the box against swollen, bulged or otherwise
non=verticle walls where it may be desired to place 1080
Walls in this condition are of freguent occurence in older
rat infested buildingsa

(d) They cannot be conveniently fastened against concrete,
brick, or metal walls.

Rat Proofing Investigationse

Rat proofing investigations nave been undertaken which incorperate the

following objectives:

1. To detormine tho cffectiveness of newly developed building
, materials for rateproof constructions
2, To investigate the habits of rats in relation to rat-proofing
operations, especially the factors associated with gnawing and
naestinge.
3+ To develop measures by which building materials which are not
considared rat-proof, may be protected against penetration by

ratse

At the presont time the spacies of rat being used is Rattus rattus.

alexandrinuse This speciocs, being a ship rat, was chosen for initial test

because of the current interest in matorials usod in ship construction. It

is hoped that tosts can be undertaken in the near future using Rattus norveg=
icus also.

Aftor tosting various mothods and dovices which mightkbe used in carry=
ing on the investigations, a box type cage (figurc 3) was dovoloped which
sooms to be satlsfactory to usc in conducting tho tosts. As the work progross«=
es, further modifieation will undoubtedly be noocssarye The dimensions
of the ocags are lZ"vx 28" with a height of 9", The floor is of metal and the

¢idesCiape Ained [with 1/2" hardwero glothe The top is constructed of hard=
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ware cloth. and is dividad into two partse Onc is stationary whilc the other

is hinged, A spacc oxists betwoon tho two parts for tho admittanco of a pancl

of the material to be tostcde

A single rat is confined in each éage. Food consists of Purina Laboratory
Chow in the form of checkers.

A number of methods are being tried to stimulate the rats to gnawe Each
rat 1s confined to one part of the cage by a test panel which is set in .plaoce
each night. In order to get water the rat ﬁust chew through the panels

In addition food is being used as a stimuluse It has been determined
that the test rats will consume on an average of about 16 grams of Purina
Labovatory Chow in 24 hours. The ratg are accordingly fed only about 10 grams
per test day. Before the panels are placed each evening, all uneaten food is
removeds However, food is placed on the opposite side ofﬁtﬁs panel along with
water which the rat can get if it chews through the panel. In order to kecp
the animals in normal strength they are given an adequate supply of food on

three nights over the woek endse A variation of this technic is to offor somo

particularly desirable picce of food, such as musk mclon, as an incentive for

chowing through the pancle

An attempt now is being made to devolop in the rats a conditioned res=-

ponsa, Wood panels with a small auger holo in the lewer right corner wera

presented. A picoe of musk melon was offored as a reward for onlarging tho

hola, Tho hungry rats regponded roadilye. Those panols will be kept in place

during tho daytimce Tho rats will got all its water and food by passing

through this hola. At night tho wood panel will be roeplaced by a tost pancl
withous a hole, This proccdure nos not been oarricd to the point wherc roe

sults can be givene

Aftor obsorving that rats have o tondency to gnaw around the top of the
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boxos, a cage was constructed in an attompt to take advantage of this ten-
dency. A cage of 1/2" hardwarc cloth but with no bottom was placed on top of
the prosant oago; forming a two story cagoe A part of tho hardward cloth
forming tho top of the lowor cage was removed in such a mamnor that a pancl
to be tosted could be slid in on a horizontal plance The rat in the lower
caga can Soc through the hardwaro cloth on threo sides of the pancle If it
should succeccd in gnawing through, it only cscapcs into the uppcer cagoe

Somc matcrials, such as thick cork insulation faced with amorc durable
typo of building material, arc to be tostode It is desircd to learn if rats
will onter this for neostinge

To test this material a cage 18" x 24" and 15" high was constructed with
the insulating material +to be tested set in a metal case facing on the badk
of the cagee The protective facing over the insulation may be broken to sime
ulate a normal type of injurye 4 pair of adult male and female roof rats are
placed in the oage.

. Investigations also are under way to determine what physical conditions
of the panels are necessary before rats will attack theme Panels which are
placed flush with the £loor of the test cages seom to be untouched unless such
panels have dents, holes or scuffed places which provide a point of attacks
Panols which are raised 1/8" from bottom sgem to bo less readily attacked
than those whicﬁ aro raised 1/4", A pgnawing odgC, point of attack, or somo
othar stimulus scems to bc neccssary before the rats will chow readilye

' Of tho matorials boing tosted the following have beon penetrated to date
under the indicated conditions: ‘

Materials Point of Attack Presented
1., 172" 3 ply wood 3/8" auger holes

2. 1/4" 3 ply wood 3/16" slot at bottom edgo




Matorials
Sl S sl

3, 3/8" Gypsum board with calsomined
surfaca

4, Somec as Noe 2
5, 1/2" Insul briock
6e Samo as Noe O

7. 1/4" 3 ply wood with 1/8"
asphalt shoot

8, 1/4" Masonite

9. 3/8" Marinc sheathing, plain finishy
10, Composition board, plaster surfacc

backed by metal lath, 1" of fibor and
sheet of iron, Total 1l 3/8" thicke

DDT as a Rat Poisone

Point of Attack Presonted

No opening presentcde Calsomined
surfaco toward rate

1/4" slot along bottom edge
1/4" slot along bottom
Rough cdge on bottom

1/4" slot at bottom

1/4" slot at bottom
Placed tight to bottom

Placcd 1/4" from bottom
Plastor surfaco gnawod

through. Some fibor pullod oute
Hotal lath provonted comploto
ponctrations

Alﬁhough,DDT“is'kncwn to be toxic to rabss its general use in rat con=-

trol has appcarod impracticale Howevors since DDT i1s being omployod widely

in rat infestod cstablishmonts for flea control, the quo

use as a rat polison again has arison.

laboratory work is underway and

continucd as a basis for follow=up ficld investigationse Wild Norway rats

have beon cxposed to DDT under conditions similar to, bub somewhat morao

drastic than, the conditions oncountored aftor the usual application of DDT

in floa controle OF oight rats oxposad to 10 porcont DDT; tho conccnbration

currontly in uso for floa control, only onc dicd, Of cightoon rats cxposcd

to technical grado DDT, fiftcon dicd after onc to threc cXposurcse Data will

be acquircd for intermediate conccntration

morc closcly simulating ficld conditionse

s and under different conditions

stion of 1its cconomical

will be




Gammexane as Miticide,

Preliminary laboratory experiments indiecate that hexachlorocyclohexanse
(Gammexane) has miticidal value, Field tests are inconclusive dus to an in=-

sufficiency of mites at this season.

APPROVED &
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Se We Simmons, Sanitarian (R)
Direotor
Technical Development Division

22 July 1946
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